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Abstract of JP 1 1 067254 (A) 
PROBLEM TO BE SOLVED: To provide a fuel cell 
power genera ting plant and its start/stop opera tion 
method capable of preventing the deterioration of a 
catalyst in starting operation or stopping operation 
and stably keeping cell characteristics without any 
drop. SOLUTION: An inverter 16, a dummy 
resistance 17, and a voltage detector 20 are 
connected in parallel to between an anode 2 and a 
cathode 3 through an inverter switch 18 and a 
dummy resistance switch 19. An in-house power line 
21 and an outside load line 22 are connected in 
parallel to an AC output line of the inverter 16 so as 
to be switched through an i n-house power line 
switch 23 and an outside load line switch 24. A 
temperature sen sor 25 for measuring temperature is 
arranged in a hot spot in a stacked unit cell of a fuel 
cell body 1 . A cell cooling water line 4, various kinds 
of valves and switches are controlled with a control 
device 26. 



Data supplied from the espacenet database — Worldwide 


http://v3. espacenet xom/publicationDetails/^iblio?DB=EPODOC&adjacent^rue&locale=en... 6/2/2010 


JP,11-067254,A [CLAIMS] 


1/4 s<— v? 


* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1]A fuel cell body which carries out the plural laminates of the unit cell which consists of 
a fuel electrode and an oxidizing agent pole, A fuel reformer and an oxidizer feed unit which 
supply fuel and an oxidizer to this fuel cell body, respectively, A cell cooling system which 
controls temperature of a fuel cell body, and an inverter unit connected to an outgoing end of a 
fuel cell body, In a start/stop operation method of a fuel-cell-power-generation plant provided 
with an external load system switch which connects an external load system with this inverter 
unit. By supplying an output of said fuel cell body only to electric power system of a fuel-cell- 
power-generation plant within a station at the time of one at the time of start manipulation of a 
fuel-cell-power-generation plant, and stopping operation of operations, while making said 
external load system switch into an opened state. A start/stop operation method of a fuel-cell- 
power-generation plant provided with a step which carries out idle mode operation operated by 
the minimum load equivalent to load of only electric power system within a station. 
[Claim 2]A step which controls generating load based on a stop command, and is reduced to said 
minimum load at the time of stopping operation of a fuel-cell-power-generation plant, A step 
which opens said external load system switch wide, and carries out said idle mode operation 
after said minimum load attainment, A step which controls said cell cooling system and carries 
out temperature fall operation of said fuel cell body in parallel to a step which carries out said 
idle mode operation, When said fuel cell body temperature lowers the temperature to idle mode 
shutdown temperature set up lower than operating temperature, Are parallel with a step which 
suspends said idle mode operation, and a step which suspends said idle mode operation, Have a 
step which carries out inert-gas-replacement operation and main part stopping operation 
including residual voltage control operation, and said inert-gas-replacement operation It is 
operation of supplying inactive gas to a fuel cell body, and driving out residual gas at the same 
time it intercepts supply of reforming fuel from said fuel reformer and said oxidizer feed unit to 
said fuel cell body, and an oxidizer. 

A start/stop operation method of the fuel-cell-power-generation plant according to claim 1 
wherein said residual voltage control operation is operation which controls residual voltage by 
supplying a dummy resistor between a fuel electrode of said fuel cell body, and an oxidizing agent 

[Claim 3]A start/stop operation method of the fuel-cell-power-generation plant according to 
claim 2 being temperature when said idle mode shutdown temperature reaches a range whose 
maximum temperature inside said fuel cell body is 1 50-1 80 **. 

[Claim 4]In a step to carry out, temperature fall operation of said fuel cell body A cell 
temperature falling speed under said idle mode operation, And a start/stop operation method of 
the fuel-cell-power-generation plant according to claim 2 characterized by controlling said cell 
cooling system so that a cell temperature falling speed of a to [ from said main part stopping 
operat.cn after idle mode operation / a cell storage temperature ] may be maintained [h ] in 50 
** / or less. 

[Claim 5]A step which controls said cell cooling system based on a starting command, and 
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carries out warming operation of said fuel cell body at the time of start manipulation of a fuel- 
cell-power-generation plant, When said fuel cell body temperature carries out temperature up to 
idle mode start-up temperature set up lower than operating temperature, A step which supplies 
reforming fuel and an oxidizer from said reformer and said oxidizer feed unit to said fuel cell 
body, respectively, and carries out said idle mode operation, and when said fuel cell body 
temperature reaches operating temperature, A start/stop operation method of the fuel-cell- 
power-generation plant [ provided with a step which carries out external start manipulation 
which throws in said external load system switch and outputs electric power to said external 
load system ] according to claim 1. 

[Claim 6]A start manipulation method of the fuel-cell-power-generation plant according to claim 
5, wherein said idle mode start-up temperature is the temperature of not less than 1 50 **. 
[Claim 7]In a step which carries out warming operation of said fuel cell body, so that a cell 
heating rate from a cell storage temperature to just before said idle mode operation and a cell 
heating rate under idle mode operation may be maintained [h ] in 50 ** /or less, A start/stop 
operation method of the fuel-cell-power-generation plant according to claim 5 controlling said 
cell cooling system. 

[Claim 8]In a step which carries out warming operation of said fuel cell body, before fuel cell 
body temperature reaches 100 **, inactive gas containing 4% or less of hydrogen [ a small 
amount of ] is supplied to a fuel electrode of a fuel cell body, A start/stop operation method of 
the fuel-cell-power-generation plant according to claim 5 controlling residual voltage by 
supplying a dummy resistor between a fuel electrode of said fuel cell body, and an oxidizing agent 
pole when cell voltage of said fuel cell body reaches more than voltage control starting potential 
set up beforehand. 

[Claim 9]A fuel cell body which carries out the plural laminates of the unit cell which consists of 
a fuel electrode and an oxidizing agent pole. 

A fuel reformer and an oxidizer feed unit which supply fuel and an oxidizer to this fuel cell body, 
respectively. 

A cell cooling system which controls temperature of a fuel cell body. 
An inverter unit connected to an outgoing end of a fuel cell body. 

An external load system switch which connects an external load system with this inverter unit. 
It is the stopping operation method of a fuel-cell-power-generation plant provided with the 
above, and said inactive gas of said fuel cell body supplied to either a fuel electrode or an 
oxidizing agent pole at least contains 0.1% or less of oxygen [ a small amount of]. 

[Claim 10]A stopping operation method of the fuel-cell-power-generation plant according to 
claim 9 that an oxygen density in said inactive gas is characterized by being 0.005 to 0.05%. 
[Claim 11]A fuel cell body which carries out the plural laminates of the unit cell which consists of 
a fuel electrode and an oxidizing agent pole. 

A fuel reformer and an oxidizer feed unit which supply fuel and an oxidizer to this fuel cell body, 
respectively. 

A cell cooling system which controls temperature of a fuel cell body. 
An inverter unit connected to an outgoing end of a fuel cell body. 

An external load system switch which connects an external load system with this inverter unit. 
Are the fuel-cell-power-generation plant provided with the above, have a control means which 
controls said external load system switch, and by said control means. Idle mode operation 
operated by the minimum load equivalent to load of only electric power system within a station 
consisted of supplying an output of said fuel cell body only to electric power system of a fuel- 
cell-power-generation plant within a station, while making said external load system switch into 
an opened state feasible. 

[Claim 12]An inert gas feeder which supplies inactive gas to said fuel cell body is formed, and. It 
is provided by dummy resistor connectable between a fuel electrode of said fuel cell body, and 
an oxidizing agent pole, and said control means, Based on a stop command, control generating 
load, and it is made to decrease to said minimum load at the time of stopping operation of a fuel- 
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cell-power-generation plant, At the same time it opens said external load system switch wide 
and carries out said idle mode operation after said minimum load attainment, When said cell 
cooling system is controlled, temperature fall operation of said fuel cell body is carried out and 
said fuel cell body temperature lowers the temperature to idle mode shutdown temperature set 
up lower than operating temperature, Suspend said idle mode operation, are constituted so that 
inert-gas-replacement operation and main part stopping operation including residual voltage 
control operation may be carried out, and said inert-gas-replacement operation, Are operation of 
supplying inactive gas to a fuel cell body from said inert gas feeder, and driving out residual gas 
at the same time it intercepts supply of reforming fuel from said fuel reformer and said oxidizer 
feed unit to said fuel cell body, and an oxidizer, and said residual voltage control operation, The 
fuel-cell-power-generation plant according to claim 12 being the operation which controls 
residual voltage by supplying said dummy resistor between a fuel electrode of said fuel cell body, 
and an oxidizing agent pole. 

[Claim 13]At the time of start manipulation of a fuel-cell-power-generation plant, said control 
means controls said cell cooling system based on a starting command, and carries out warming 
operation of said fuel cell body, When said fuel cell body temperature carries out temperature up 
to idle mode start-up temperature set up lower than operating temperature, When reforming fuel 
and an oxidizer are supplied from said reformer and said oxidizer feed unit to said fuel cell body, 
respectively, said idle mode operation is carried out and said fuel cell body temperature reaches 
operating temperature, The fuel-cell-power-generation plant according to claim 1 1 constituting 
so that external start manipulation which throws in said external load system switch and outputs 
electric power to said external load system may be carried out. 

[Claim 14]A minute amount hydrogen containing gas feed unit which supplies inactive gas which 
contains 4% or less of hydrogen [ a small amount of ] in a fuel electrode of said fuel cell body is 
formed, and. It is provided by dummy resistor connectable between a fuel electrode of said fuel 
cell body, and an oxidizing agent pole, and said control means, At the time of said warming 
operation of said fuel cell body at the time of said start manipulation of said fuel-cell-power- 
generation plant, to timing before fuel cell body temperature reaches 100 **. When inactive gas 
which contains said a small amount of hydrogen from said minute amount hydrogen containing 
gas feed unit is supplied to a fuel electrode of a fuel cell body and cell voltage of said fuel cell 
body reaches more than voltage control starting potential set up beforehand, The fuel-cell- 
power-generation plant according to claim 13 controlling residual voltage by supplying said 
dummy resistor between a fuel electrode of said fuel cell body, and an oxidizing agent pole. 
[Claim 15]In a fuel-cell-power-generation plant characterized by comprising the following 
constituted so that main part stopping operation might be carried out, A fuel-cell-power- 
generation plant, wherein said inactive gas of said fuel cell body supplied to either a fuel 
electrode or an oxidizing agent pole at least contains 0.1% or less of oxygen [ a small amount of ] 
from said inert gas feeder. 

A fuel cell body which carries out the plural laminates of the unit cell which consists of a fuel 
electrode and an oxidizing agent pole. 

A fuel reformer and an oxidizer feed unit which supply fuel and an oxidizer to this fuel cell body, 
respectively. 

An inert gas feeder which supplies inactive gas to a fuel cell body. 

A cell cooling system which controls temperature of a fuel cell body, and an inverter unit 
connected to an outgoing end of a fuel cell body, Have a dummy resistor connectable between 
an external load system switch which connects an external load system with this inverter unit, 
and a fuel electrode of a fuel cell body and an oxidizing agent pole, and at the time of stopping 
operation. Inert-gas-replacement operation of supplying inactive gas to a fuel cell body from said 
inert gas feeder, and driving out residual gas at the same time it intercepts supply of reforming 
fuel from said fuel reformer and said oxidizer feed unit to said fuel cell body, and an oxidizer, 
Residual voltage control operation which controls residual voltage by supplying said dummy ' 
resistor to an outgoing end of said fuel cell body. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a fuel-cell-power-generation plant which 
improved to the cell-proper rising-and-falling-temperature control, starting, and stopping timing 
in deactivation operation of a fuel cell, and a start/stop operation method for the same 
[0002] 

[Description of the Prior Art]A fuel cell is a power plant which makes the hydrogen produced by 
reforming natural gas, and oxygen in the air react electrochemically, and carries out direct 
electricity generation. 

It has the feature of generation efficiency and total energy efficiency being high even when it is 
small-scale, and excelling in environmental harmony nature. 

Although this fuel cell is constituted by carrying out the plural laminates of the unit cell which 
consists of the anode and cathode of an electrode which pinch an electrolyte and this, what 
development is following most especially now is a phosphoric acid fuel cell which uses 
phosphoric acid as an electrolyte. 

[0003]An example of the fuel-cell-power-generation plant which uses such a phosphoric acid 
fuel cell is explained below according to drawing 7, First, the anode 2 in which, as for the unit cell 
of the fuel cell body 1, fuel, such as hydrogen H 2 , contacts the back, It is constituted by 
arranging the cathode 3 with which oxidizers, such as oxygen 0 2 , contact the back at the both 
sides on both sides of the matrix (not shown) which is the supporter with which phosphoric acid 
was impregnated. The anode 2 and the cathode 3 which are electrodes are created by applying 
the catalyst of platinum etc. to one side of a porous carbon plate. 

[0004]In this case, although only the anode 2 and the cathode 3 of the couple are typically 
shown in the figure, the fuel cell body 1 is constituted by laminating actually two or more unit 
cells which consist of such the anode 2 and the cathode 3 by turns via the separator which is a 
gas separating plate. Between the anode 2 and a separator and between the cathode and the 
separator, the gas stream popular use slot for pouring fuel and an oxidizer which were mentioned 
above is formed. The temperature of this fuel cell body has composition controlled by the 
battery-cooling-water system 4 which supplies cooling water by the predetermined value. 
[0005]The fuel reformer 5 is connected to the fuel supply route to the anode 2 in this fuel cell 
body 1. The fuel reformer 5 is a device which it has a reforming catalyst, and the natural gas 
which contains hydrocarbon in this reforming catalyst is circulated, and is reformed to 
hydeogen-rich gas by a reforming reaction. 

It has the reformer burner 6 for warming, and has the composition that natural gas is supplied via 
the fuel-supply-cutoff valve 7. 

The steam feed route 8 which supplies a steam to the natural gas feed route between the fuel- 
supply-cutoff valve 7 and the fuel reformer 5 is connected, and the anode N 2 supplying system 9 
which supplies nitrogen N 2 is connected. The anode N 2 supply valve 10 is formed in this anode 
N 2 supplying system 9. 
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[0006]On the other hand, the blower 12 is connected to the oxidizer supplying system to the 
cathode 3 via the air supply cutoff valve 1 1 . Here, the cathode N 2 supplying system 1 3 for 

supplying nitrogen N 2 is connected to the air supply course between the air supply cutoff valve 

11 and the cathode 3. The cathode N 2 supply valve 14 is formed in this cathode N 2 supplying 

system 13. 

[0007]The flueing course 15 of the anode 2 in the fuel cell body 1 and the cathode 3 is 
connected to the reformer burner 6. In this fuel-cell-power-generation plant, between two 
electrodes, it is connected in parallel and via the inverter switch 18 and the dummy resistor 
switch 19, the inverter 16 and the dummy resistor 17 are connected, respectively so that 
opening and closing are possible. 

[0008]The operation of the power generating plant of the above phosphoric acid fuel cells is as 
follows. First, since the fuel cell body 1 has a portion which performs a chemical reaction and 
electrochemical reaction by the inside, before starting, it is necessary [ it ] to carry out 
temperature up of the temperature of such an active zone, and to make it the allowable 
temperature range of a reaction. This temperature-up work is done by going up the circulating 
water temperature of the battery-cooling-water system which performs temperature control of a 
fuel cell body. 

[0009]Next, the mixed gas of natural gas and a steam is supplied to the fuel reformer 5, and H 2 
rich gas is generated by the steam reforming reaction. This H 2 rich gas is supplied to the anode 
2. On the other hand, the air compressed by the blower 12 is supplied to the cathode 3. And the 
H 2 rich gas supplied to the anode 2 in this way and the compressed air supplied to the cathode 3 
react electrochemically, and air, water, and heat are generated. The gas discharged from the 
anode 2 and the cathode 3 is supplied to the reformer burner 6 via the flueing course 15, and is 
emitted after combustion and into the atmosphere. 

[0010]Since H 2 rich gas of the anode 2 and the air of the cathode 3 which were supplied during 
generating operation remain in power generation stop operation, respectively, By supplying 
nitrogen N 2 which is inactive gas, purge operation which drives out remains H 2 rich gas and 
remains air is performed. That is, according to power generation stop instructions, the fuel- 
supply-cutoff valve 7 and the air supply cutoff valve 1 1 are closed, and the air supply by the side 
of H 2 rich gas by the side of an anode and a cathode is intercepted. It can come, simultaneously 
the anode N 2 supply valve 10 and the cathode supply valve 14 are opened, and nitrogen N 2 is 
supplied to an anode and the cathode 3. Then, H 2 rich gas and air which remained to the anode 2 
and the cathode 3 are driven out by nitrogen N 2 . 

[0011]By the way, in the above phosphoric acid fuel cells, If the cell voltage per unit cell is 
maintained more than 0.8V by a high temperature state, it will be known that elution or the 
sintering phenomenon in which it becomes big and rough and activity area decreases will occur 
in the precious metal catalyst of an electrode surface, and such a sintering phenomenon will 
reduce a battery characteristic. When the polarity inversion phenomenon in which the cell 
voltage per unit cell becomes less than 0V arises, disassembly of a battery material arises and 
big damage is done to a cell. For this reason, management of cell voltage is needed not only 
under power generation but during starting and stopping operation. 

[0012]During starting and stopping operation, especially in stopping operation, the purge of 
above-mentioned remains H 2 rich gas and air is performed, and cell voltage inhibitory control is 
performed. That is, the inverter 16 changes the inverter switch 18 and the dummy resistor 
switch 1 9, and supplies the dummy resistor 1 7 in the place which was made to reduce an AC 
output according to power generation stop instructions, and was reduced even to the minute 
output whose operation of the inverter 1 6 becomes impossible. 

[0013]The dummy resistor 17 is supplied above arbitrary voltage, for example, a 0.8V/cell, and is 
controlled to be wide opened below in a 0.5V/cell. Cell voltage is controlled by the nitrogen N 2 
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purge operation to this dummy resistor 1 7, the anode 2, and the cathode 3, and management of 

the cell voltage under stop is completed. 

[0014] 

[Problem(s) to be Solved by the Invention]However, in the above phosphoric acid fuel cell power 
generating plants, there is a problem that a catalyst deteriorates at the time of the stopping 
operation and start manipulation, and a battery characteristic falls. This point is explained below. 
[0015]First, in the stopping operation of a phosphoric acid fuel cell power generating plant, When 
supplying inactive gas and carrying out inert gas replacement of H 2 rich gas of the anode 2 and 
the air of the cathode 3 which were supplied during generating operation, the time delays of 
substitution differ between single cells, and at least one single cell changes with positions in the 
principal surface. Therefore, it receives that single cell voltage falls promptly in such a portion in 
the small single cell of substitution delay, or a single cell, In such a portion in the large single cell 
of substitution delay, or a single cell, since it takes time for the Electrochemistry Sub-Division 
energy of H 2 rich gas and air which is remains reactant gas to be absorbed by the dummy 
resistor 17, the fall of single cell voltage also takes time. That is, in such a portion in the large 
single cell of substitution delay, or a single cell, high generating potential, for example, more than 
0.8V, will be exposed inside until the Electrochemistry Sub-Division energy of rich gas and air is 
absorbed by the dummy resistor 1 7. 

[0016]In this case, in the conventional stopping method, since inert gas replacement is carried 
out at the same time it intercepts the current under operation near the operating temperature of 
200 **, the electrode catalyst layer of the large single cell of substitution delay will be exposed 
to the elevated temperature (near 200 **) and high potential (more than the 0.8V/cell) near 
operating temperature. 

[0017]Since elution or what is called a sintering phenomenon made big and rough occurs in a 
precious metal catalyst as it mentioned above, when the electrode catalyst layer was exposed to 
an elevated temperature and high potential in this way, whenever the effective reaction surface 
product of an electrode catalyst is shutdown, it will decrease gradually, and degradation of an 
electrode catalyst will be promoted. As a result, the fall of the voltage-current characteristic 
which is the output characteristics at the time of generating operation is promoted, and the 
situation of having an adverse effect on the life of a fuel cell occurs. Since the dummy resistor 
17 looks at a laminated fuel cell macroscopically and resistance is decided, it does not come to 
control the rise of the single cell voltage which remains locally in many cases. 
[0018]In the start manipulation of a phosphoric acid fuel cell plant on the other hand, When 0 2 in 
the atmosphere carries out diffusion invasion into the anode 2 and the cathode 3 and sticks to 
the catalyst of the anode 2 and the cathode 3 via the flueing course 1 5 during the storage after 
a fuel cell stop, it will be maintained by the high potential beyond the predetermined value of 
more than 0.8V, for example. 

[0019]Since high potential (>0.8V/cell) will be maintained by a high temperature state if 
temperature up accompanying start manipulation is performed in this state, the sintering 
phenomenon of a catalyst advances and it leads to the fall of a battery characteristic by 
catalytic activity area reduction. In this case, since almost comparable 0 2 concentration is 
stagnating during start manipulation at the anode 2 and the cathode 3, the anode 2 and the 
cathode 3 are held at the same high potential. Since the cell voltage which is both potential 
difference has satisfied the predetermined pressure value seemingly, dummy resistor 1 7 feed 
control which is voltage control operation is not carried out. 

[0020]On the other hand, if according to artificers 7 experiment the electrode potential under 
deactivation operation separates from the range of 0.3V to 0.8V as shown in drawing 8, cell 
voltage falls with the deactivation operation, and the result that the performance of a fuel cell 
falls is obtained. From this, also during deactivation operation, an electrode cell makes 0.3V 
minimum potential, and makes the meantime the tolerance level of electrode potential by making 
0.8V into maximum potential. By however, macro target control which detects the voltage of the 
present inert-gas-replacement method and the whole fuel cell body, and supplies / opens a 
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dummy resistor when it sees in micro in connection with the time lag of inerting, as mentioned 
above. It is very difficult a single cell or to satisfy not only maximum potential but minimum 
potential locally. 

[0021]In the temperature up and temperature fall operation at the time of deactivation, when the 
temperature change is early, By disclosure of phosphoric acid from the fuel cell lamination 
member which consists of porous bodies when the phosphoric acid volume in a fuel cell body 
changes suddenly, or phosphoric acid movement between members. We lose the phosphate 
retention balance between the fuel cell lamination members decided by the cell-proper design, 
and are anxious also about the phenomenon which has an adverse effect on a battery life. 
[0022]this invention is proposed in order to solve the problem of the above conventional 
technologies, and it comes out. The purpose is to provide an outstanding fuel-cell-power- 
generation plant which can be maintained stably, and a start/stop operation method for the 
same, without preventing degradation of the catalyst at the time or the time of stopping 
operation, and reducing a battery characteristic. 

[0023] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, the invention 
according to claim 1, A fuel cell body which carries out the plural laminates of the unit cell which 
consists of a fuel electrode and an oxidizing agent pole, A fuel reformer and an oxidizer feed unit 
which supply fuel and an oxidizer to this fuel cell body, respectively, A cell cooling system which 
controls temperature of a fuel cell body, and an inverter unit connected to an outgoing end of a 
fuel cell body, In a start/ stop operation method of a fuel-cell-power-generation plant provided 
with an external load system switch which connects an external load system with this inverter 
unit, At the time of one at the time of start manipulation of a fuel-cell-power-generation plant, 
and stopping operation of operations, it is characterized by having a step which carries out idle 
mode operation. Here, while idle mode operation makes said external load system switch an 
opened state, it is supplying an output of said fuel cell body only to electric power system of a 
fuel-cell-power-generation plant within a station, and it is operated by the minimum load 
equivalent to load of only electric power system within a station. 

[0024]A fuel cell body in which the invention according to claim 1 1 carries out the plural 
laminates of the unit cell which consists of a fuel electrode and an oxidizing agent pole, A fuel 
reformer and an oxidizer feed unit which supply fuel and an oxidizer to this fuel cell body, 
respectively. In a fuel-cell-power-generation plant provided with an external load system switch 
which connects an external load system with a cell cooling system which controls temperature 
of a fuel cell body, an inverter unit connected to an outgoing end of a fuel cell body, and this 
inverter unit, It is a fuel-cell-power-generation plant provided with a control means for enforcing 
a method according to claim 1 . 

[0025]In an invention of above Claim 1 and 1 1 descriptions. By carrying out idle mode operation 
after a generating operation stop or before a generating operation start by external load and the 
minimum load of only an intercepted fuel cell plant power system within a station. Where all the 
cells in a fuel cell body are controlled below to upper limit voltage, for example, 0.8V / cell, 
independent control of the battery-cooling-water system can be carried out, and it can shift to 
warming operation or temperature fall operation. Interception with external load or shift to 
external load can be carried out smoothly, without resulting in catalyst de-activation, since an 
electrode catalyst layer is not exposed to an elevated temperature and high potential 
immediately after a generating operation stop or before a generating operation start this. 
[0026]The invention according to claim 2 is characterized by having the following step in a 
start/stop operation method of the fuel-cell-power-generation plant according to claim 1 at the 
time of stopping operation of a fuel-cell-power-generation plant. Namely, a step which controls 
generating load based on a stop command, and is reduced to said minimum load, In parallel to a 
step which opens said external load system switch wide, and carries out said idle mode operation 
after said minimum load attainment, and a step which carries out said idle mode operation, it has 
a step which controls said cell cooling system and carries out temperature fall operation of said 
fuel cell body. When said fuel cell body temperature lowers the temperature to idle mode 
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shutdown temperature set up lower than operating temperature, In parallel to a step which 
suspends said idle mode operation, and a step which suspends said idle mode operation, it has a 
step which carries out inert-gas-replacement operation and main part stopping operation 
including residual voltage control operation. Here, said inert-gas-replacement operation is 
operation of supplying inactive gas to a fuel cell body, and driving out residual gas at the same 
time it intercepts supply of reforming fuel from said fuel reformer and said oxidizer feed unit to 
said fuel cell body, and an oxidizer. Said residual voltage control operation is operation which 
controls residual voltage by supplying a dummy resistor between a fuel electrode of said fuel cell 
body, and an oxidizing agent pole. 

[0027]In the fuel-cell-power-generation plant according to claim 1 1, an inert gas feeder which 
supplies inactive gas to said fuel cell body is formed, and the invention according to claim 12. It 
is a fuel-cell-power-generation plant having provided a dummy resistor connectable between a 
fuel electrode of said fuel cell body, and an oxidizing agent pole, and said control means's having 
used these inert gas feeders and dummy resistors, and constituting a method according to claim 
2 feasible. 

[0028]In an invention of above Claim 2 and 12 descriptions. By carrying out idle mode operation 
after a generating operation stop by external load and the minimum load of only an intercepted 
fuel cell plant power system within a station. Where all the cells in a fuel cell body are controlled 
below to upper limit voltage, for example, 0.8V / cell, independent control of the battery-cooling- 
water system can be carried out, and temperature fall operation can be carried out. And when 
cell-proper temperature lowers the temperature to prescribed temperature lower than operating 
temperature, idle mode operation can be suspended, while intercepting supply of fuel and an 
oxidizer, inert-gas-replacement operation by inactive gas can be started, and stopping operation 
which controls residual voltage can be carried out by supplying a dummy resistor. From this, 
while fuel cell body temperature under idle mode operation is maintained by elevated 
temperature, all the single cell voltage becomes possible [ satisfying an acceptable value ]. Since 
cell-proper temperature is already lower than operating temperature a single cell or even when 
voltage more than upper limit voltage occurs locally, degradation of a catalyst can be controlled 
by residual voltage control operation by injection of a dummy resistor at the time of stopping 
operation after idle mode operation. 

[0029]The invention according to claim 3 is characterized by being temperature when said idle 
mode shutdown temperature reaches a range whose maximum temperature inside said fuel cell 
body is 150-180 ** in a start/stop operation method of the fuel-cell-power-generation plant 
according to claim 1. 

[0030]At the above inventions according to claim 3, after a generating operation stop, by 
carrying out idle mode operation, where all the cells in a fuel cell body are controlled below to 
upper limit voltage, for example, 0.8V / cell, independent control of the battery-cooling-water 
system can be carried out, and temperature fall operation can be carried out. And when a cell 
maximum temperature lowers the temperature even at 150-180 **, idle mode operation can be 
suspended, while intercepting supply fuel and an oxidizer, inert-gas-replacement operation by 
inactive gas can be started, and stopping operation which controls residual voltage can be 
carried out by supplying a dummy resistor. From this, while fuel cell body temperature under idle 
mode operation is maintained by elevated temperature, all the single cell voltage becomes 
possible [ satisfying an acceptable value ]. Since a maximum temperature of a cell proper is 
already reduced to 150-180 ** of temperature ranges which can fully control degradation speed 
of a catalyst a single cell or even when voltage more than upper limit voltage occurs locally, By 
residual voltage control operation by injection of a dummy resistor at the time of stopping 
operation after idle mode operation, catalyst de-activation accompanying stopping operation can 
fully be controlled. 

[0031]In a start/stop operation method of the fuel-cell-power-generation plant according to 
claim 2, the invention according to claim 4 in a step which carries out temperature fall operation 
of said fuel cell body, It is characterized by controlling said cell cooling system so that a cell 
temperature falling speed under said idle mode operation and a cell temperature falling speed of 
a to [ from said main part stopping operation after idle mode operation / a cell storage 
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temperature ] may be maintained in 50 **/h or less. 

[0032]In the above inventions according to claim 4, in idle mode operation after a power 
generation stop, and in temperature fall operation of a series of cells proper to a subsequent cell 
storage temperature, since the temperature falling speed was restricted [h ] in 50 ** /or less, 
stopping operation can be completed, without causing a rapid phosphoric acid volume change. 
Since disclosure of phosphoric acid from a fuel cell lamination member which consists of porous 
bodies, phosphoric acid movement between members, etc. are avoidable, phosphate retention 
balance between fuel cell lamination members decided by cell-proper design can be prevented 
from collapsing, and an outstanding battery life can be secured from this. 
[0033]The invention according to claim 5 is characterized by having the following step in a 
start/stop operation method of the fuel-cell-power-generation plant according to claim 1 at the 
time of start manipulation of a fuel-cell-power-generation plant. Namely, when said fuel cell body 
temperature carries out temperature up to a step which controls said cell cooling system based 
on a starting command, and carries out warming operation of said fuel cell body to idle mode 
start-up temperature set up lower than operating temperature, It has a step which supplies 
reforming fuel and an oxidizer from said reformer and said oxidizer feed unit to said fuel cell 
body, respectively, and carries out said idle mode operation. When said fuel cell body 
temperature reaches operating temperature, said external load system switch is thrown in and it 
has a step which carries out external start manipulation which outputs electric power to said 
external load system. 

[0034]The invention according to claim 13 is a fuel-cell-power-generation plant, wherein said 
control means is constituted feasible in a method according to claim 5 in the fuel-cell-power- 
generation plant according to claim 11. 

[0035]In an invention of above Claim 5 and 13 descriptions. By starting idle mode operation at a 
temperature lower than operating temperature, before exposing an electrode of a high potential 
state (more than 0.8V) generated during fuel cell storage by oxygen mixed out of the atmosphere 
in a cell to a high temperature state in which catalyst de-activation advances. All the cells in a 
fuel cell body can be controlled below to upper limit voltage, for example, 0.8V / cell. From this, 
degradation of a catalyst can be controlled compared with a case where it is exposed to a high 
potential state, to operating temperature. 

[0036]The invention according to claim 6 is characterized by said idle mode start-up 
temperature being the temperature of not less than 1 50 ** in a start/stop operation method of 
the fuel-cell-power-generation plant according to claim 5. 

[0037]An electrode of a high potential state (more than 0.8V) generated during fuel cell storage 
in the above inventions according to claim 6 by oxygen mixed out of the atmosphere in a cell, 
Before exposing to a high temperature state in which catalyst de-activation advances, all the 
cells in a fuel cell body can be controlled below to upper limit voltage, for example, 0.8V / cell, 
because catalyst de-activation speed starts idle mode operation in a stage which reached 
temperature of 1 50 ** which is not yet accelerated. From this, catalyst de-activation 
accompanying start manipulation can fully be controlled. 

[0038]In a start/stop operation method of the fuel-cell-power-generation plant according to 
claim 5, the invention according to claim 7 in a step which carries out warming operation of said 
fuel cell body, It is characterized by controlling said cell cooling system so that a cell heating 
rate from a cell storage temperature to just before said idle mode operation and a cell heating 
rate under idle mode operation may be maintained in 50 **/h or less. 

[0039]In cell-proper warming operation of a series under cell warming operation from a cell 
storage temperature after starting to just before said idle mode operation, and idle mode 
operation in the above inventions according to claim 7, Since the warming operation was 
restricted in 50 **/h or less, warming operation can be completed without causing a rapid 
phosphoric acid volume change. Since disclosure of phosphoric acid from a fuel cell lamination 
member which consists of porous bodies, phosphoric acid movement between members, etc. are 
avoidable, phosphate retention balance between fuel cell lamination members decided by cell- 
proper design can be prevented from collapsing, and an outstanding battery life can be secured 
from this. 


http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi^ejje?atw_u=http%3A%2F%2Fwww4.i... 2010/03/31 


JP,1 1-067254, A [DETAILED DESCRIPTION] 


7/16 s<— v 


[0040]In a start/stop operation method of the fuel-cell-power-generation plant according to 
claim 5, the invention according to claim 8 in a step which carries out warming operation of said 
fuel cell body, Before fuel cell body temperature reached 100 **, when inactive gas containing 4% 
or less of hydrogen [ a small amount of] is supplied to a fuel electrode of a fuel cell body and 
cell voltage of said fuel cell body reaches more than voltage control starting potential set up 
beforehand, It is characterized by controlling residual voltage by supplying a dummy resistor 
between a fuel electrode of said fuel cell body, and an oxidizing agent pole. 
[0041 ]In the fuel-cell-power-generation plant according to claim 13, an inert gas feeder which 
supplies inactive gas to said fuel cell body is formed, and the invention according to claim 14. It 
is a fuel-cell-power-generation plant having provided a dummy resistor connectable between a 
fuel electrode of said fuel cell body, and an oxidizing agent pole, and said control means's having 
used these inert gas feeders and dummy resistors, and constituting a method according to claim 
8 feasible. 

[0042]In an invention of above Claim 8 and 14 descriptions. Before an electrode of a high 
potential state (more than 0.8V) generated by oxygen mixed out of the atmosphere in a cell 
during fuel cell storage reaches a high temperature state in which catalyst de-activation 
advances, by supplying a little H 2 to a fuel electrode. Potential of a fuel electrode can be 
reduced and potential of an oxidizing agent pole can be observed as a pressure value. And when 
it reaches more than voltage control starting potential to which a pressure value observed was 
set beforehand, potential of an oxidizing agent pole can be controlled by supplying a dummy 
resistor and consuming 0 2 in an oxidizing agent pole. From this, an elevated temperature 

accompanying temperature up and catalyst de-activation which advances in the state of high 
potential can be prevented. 

[0043]A fuel cell body in which the invention according to claim 9 carries out the plural laminates 
of the unit cell which consists of a fuel electrode and an oxidizing agent pole, A fuel reformer and 
an oxidizer feed unit which supply fuel and an oxidizer to this fuel cell body, respectively, A cell 
cooling system which controls temperature of a fuel cell body, and an inverter unit connected to 
an outgoing end of a fuel cell body, It is related with a stopping operation method of a fuel-cell- 
power-generation plant for carrying out stopping operation of a fuel-cell-power-generation plant 
provided with an external load system switch which connects an external load system with this 
inverter unit. And inert-gas-replacement operation of supplying inactive gas to a fuel cell body, 
and driving out residual gas at the same time it intercepts supply of reforming fuel from said fuel 
reformer and said oxidizer feed unit to said fuel cell body, and an oxidizer especially, In a 
stopping operation method of a fuel-cell-power-generation plant provided with a step which 
carries out main part stopping operation including residual voltage control operation which 
controls residual voltage by supplying a dummy resistor between a fuel electrode of said fuel cell 
body, and an oxidizing agent pole, It is characterized by said inactive gas of said fuel cell body 
supplied to either a fuel electrode or an oxidizing agent pole at least containing 0.1% or less of 
oxygen [ a small amount of ]. 

[0044]A fuel cell body in which the invention according to claim 15 carries out the plural 
laminates of the unit cell which consists of a fuel electrode and an oxidizing agent pole, A fuel 
reformer and an oxidizer feed unit which supply fuel and an oxidizer to this fuel cell body, 
respectively, An inert gas feeder which supplies inactive gas to a fuel cell body, and a cell cooling 
system which controls temperature of a fuel cell body, An external load system switch which 
connects an external load system with an inverter unit connected to an outgoing end of a fuel 
cell body, and this inverter unit, In a fuel-cell-power-generation plant provided with a dummy 
resistor connectable between a fuel electrode of a fuel cell body, and an oxidizing agent pole, It 
is characterized by said inactive gas of said fuel cell body supplied to either a fuel electrode or 
an oxidizing agent pole at least containing 0.1% or less of oxygen [ a small amount of] from said 
inert gas feeder. 

[0045]In an invention of above Claim 9 and 15 descriptions, since 0.1% or less of oxygen [ a small 
amount of] is contained in inactive gas where inert gas replacement by inactive gas is carried 
out, electrode potential will be in a potential state which is balancing the minute amount oxygen, 
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i.e., the range of 0.3-0.8V. From this, since electrode potential after stopping operation is 
manageable within suitable limits, catalyst de-activation can be controlled. 

[0046]The invention according to claim 10 is characterized by an oxygen density in said inactive 
gas being 0.005 to 0.05% in a stopping operation method of the fuel-cell-power-generation plant 
according to claim 9. 

[0047]In the above inventions according to claim 10, where inert-gas-replacement operation by 
inactive gas is carried out, since an oxygen density in inactive gas is contained 0.001 to 0.1%, 
balanced maintenance of the electrode potential can be certainly carried out within the limits of 
0.3-0.8V. From this, since electrode potential after stopping operation is maintainable within 
suitable limits, catalyst de-activation can be controlled. 
[0048] 

[Embodiment of the Invention]Below, the embodiment of a fuel-cell-power-generation plant by 
this invention, and starting and the stopping method for the same is concretely described with 
reference to Drawings. The same numerals are given to the same member as the conventional 
technology shown in drawing 7. and the explanation is omitted. 

[0049](D Describe below one embodiment which applied the 1st embodiment Claim 3 and the 
invention of 12 descriptions with reference to drawing 1 as a 1st embodiment. 
[0050](Elements of the Invention) The composition of the fuel-cell-power-generation plant 
concerning this embodiment is explained first. That is, as shown in drawing 1 , in addition to the 
inverter (inverter unit) 1 6 and the dummy resistor 1 7 which were connected via the inverter 
switch 18 and the dummy resistor switch 19, respectively, between the anode 2 and the cathode 
3, the voltage detection circuits 20 are connected in parallel. And in the ac output line of the 
inverter 16. The electric power system 21 within a station which supplies a part of fuel cell 
output, and the external load system of 22 lines which supplies a fuel cell output outside are 
connected to electric power within a station in parallel, and via the within-a-station electric- 
power-system switch 23 and the external load system switch 24, it is connected, respectively so 
that opening and closing are possible. 

[0051]The temperature sensor 25 which measures temperature to the inlet section of the 
cathode 3 of the single cell in the hot spot in the lamination single cell, for example, the 
lamination station most distant from the cold plate in a layer built cell, is arranged at the fuel cell 
body 1. In this case, the anode N 2 supplying system 9 and the cathode N 2 supplying system 13 
are connected to anode 2 entrance and cathode 3 entrance like the conventional technology 
shown in drawin^7 via the anode N £ supply valve 10 and the cathode N 2 supply valve 14. 
[0052]In addition to the above composition, the control device (control means) 26 which has a 
control facility of various sorts is formed. Namely, the battery temperature control facility in 
which the control device 26 controls battery temperature by giving an output to the battery- 
cooling-water system 4 with the detection value of the temperature sensor 25, The reactant gas 
supply control function which controls opening and closing of the inverter opening-and-closing- 
control function which controls opening and closing of the inverter switch 1 8, the fuel-supply- 
cutoff valve 7, and the air supply cutoff valve 11, The inactive gas supply control function which 
controls opening and closing of the anode N 2 supply valve 1 0 and the cathode N 2 supply valve 
14, From the detection value of the voltage detection circuits 20, it has a system opening-and- 
closing^control function etc. which control the external load system switch 24 and the within-a- 
station electric-power-system switch 23 which perform injection/interception to the dummy 
resistor opening-and-closing-control function, the external load system 22, and the electric 
power system 21 within a station which control opening and closing of the dummy resistor 
switch 19. 

[0053](OPERATION) The operation of this embodiment which has the above composition is as 
follows. That is, when a stop command is inputted, the control device 26 orders it load reduction 
operation to the minimum load of electric power within a station with the shift to a halt condition 
from a generating operation state. After the minimum load level attainment, while the control 
device 26 gives an opening signal to the external load system switch 24 and separates an 
external load system, it holds a closed signal to the within-a-station electric-power-system 

http://www4.ipdl.inpit.gojp/cgi^ 2010/03/31 


JP.11-067254.A [DETAILED DESCRIPTION] 


9/16 s<— y 


switch 23, and carries out idle mode operation by the minimum load level of only the electric 
power system 21 within a station. 

[0054]In this case, since all the lamination single cells of the fuel cell body 1 are load levels with 
which it is satisfied of below a 0.8V/cell, the catalyst de-activation accompanying sintering does 
not advance. Since it can be satisfied also with sufficiently small load (current density 10 
mA/ sq.cm grade) of the cell voltage below 0.8V / cell if it is generally a plant of ordinary 
pressure operation, the voltage control below 0.8V / cell by a within-a-station electric-power- 
system load value can be attained easily. 

[0055]The control device 26 gives a temperature fall signal to the battery-cooling-water system 
4 based on a stop command, and carries out temperature fall operation of the fuel cell body 1 in 
parallel to idle mode operation. In this case, the temperature sensor 25 detects continuously the 
hot spot temperature of the fuel cell body 1 under idle mode operation, and continues 
transmitting a detection value to the control device 26. 

[0056]And the detection values from the temperature sensor 25 are the range of 150-180 ** 
which is the idle mode shutdown temperature set up lower than operating temperature, and the 
stage which reached 150 ** desirably, The control device 26 gives a full-close signal to the fuel- 
supply-cutoff valve 7 and the air supply cutoff valve 1 1 , and intercepts fuel and air supply at the 
same time it gives an opening signal to the within-a-station electric-power-system switch 23 
and the inverter switch 18 and carries out fuel cell load shutdown. In parallel to this reactant gas 
supply interception control, further, the control device 26 gives an opening signal to the N 2 
supply valves 10 and 14 of an anode inlet and a cathode inlet with an inactive gas supply control 
function, and carries out inert-gas-replacement operation by N 2 to the anode 2 and the cathode 
3. 

[0057]Although residual voltage occurs with remains H 2 rich gas of the anode 2. and the remains 
air of the cathode 3 at this time, this residual voltage is detected by the voltage detection 
circuits 20, and is transmitted to the control device 26, and inhibitory control of cell voltage is 
carried out. That is, when the detection value from the voltage detection circuits 20 exceeds a 
predetermined value, for example a 0.8V/cell is exceeded, the control device 26 gives an 
injection signal to the dummy resistor switch 19, forms the circuit by the dummy resistor 17, is 
consuming a cell output and controls cell voltage. 

[0058]By the above operation, power generation stop operation of fuel cell body 1 self is 
completed (although the power generation operation to the external load system 22 has already 
stopped, power generation operation of fuel cell body 1 self is completed to this timing). The 
control device 26 continues the temperature fall operation of the fuel cell body 1 to a cell 
storage temperature. 

[0059](EFFECT OF THE INVENTION) The effect of these above embodiments is as follows. 
Namely, as for the fuel cell body 1 , after interception operation of the external load system 22 
accompanying a stop command can manage all lamination single cells to the predetermined value 
below a 0.8V/cell by carrying out idle mode operation. Therefore, temperature fall operation of 
the fuel cell body 1 can be carried out good, without the catalyst de-activation by sintering 
advancing. Although idle mode operation is suspended and de facto battery operation stopping 
operation is carried out in the stage which the hot spot temperature of the fuel cell body 1 
lowered to 150-180 **, In the inert gas replacement by N 2 in this case, and the macroscopic 
voltage control operation by the dummy resistor 17. Since fuel cell body temperature has already 
fallen to a predetermined temperature even if the phenomenon of deviating from the 
predetermined value more than a 0.8V/cell to a part of lamination single cell occurs, the advance 
grade of the catalyst de-activation by sintering is blunt, and is a permissible grade. 
[0060] Drawing 2 is a graph which shows a relation with the catalyst surface product 
phenomenon ratio showing the battery temperature (catalyst temperature) for which this 
invention person etc. asked by experiment, and the grade of sintering here, and conditions are 
electrode potential:0.9V and potential retention time:1h. As shown in this drawing 2, the catalyst 
surface product reduction ratio accompanying sintering is reducing low temperature greatly, and 
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when stopping operation time is taken into consideration, the catalyst surface product reduction 
ratio at 150 **, i.e., the speed of advance of sintering, is in the almost permissible range. 
[0061]When the stopping operation in the temperature in which the hot spot of the fuel cell body 
1 is lower than 150 ** controls sintering, it is effective enough, but. Reservation of the water- 
vapor-pressure power currently actually supplied to the fuel reformer 5 from the battery- 
cooling-water system 4, According to and the reactant gas diffusion defective phenomenon (the 
phosphoric acid condensed in the low temperature region blockades the reactant gas circulation 
way of an electrode, and checks the electrochemical reaction of a cell) accompanying 
condensation of the produced water containing phosphoric acid in the cold spot of the fuel cell 
body 1. The problem of reducing the problem and battery characteristic on a plant operation will 
arise. 

[0062]Therefore, the hot spot temperature of 150-180 ** of this embodiment and load shutdown 
operation of the substantial fuel cell body especially in 1 50 **, Without causing the 
characteristics degradation accompanied by poor gas diffusion, the stopping operation of the 
most reliable fuel-cell-power-generation plant that can prevent catalyst de-activation advance 
can be provided, and practicality is high. 

[0063](2) Describe below one embodiment which applied the 2nd embodiment Claim 6 and the 
invention of 13 descriptions with reference to drawing 3 as a 2nd embodiment. 
[0064](Elements of the Invention) The composition of the fuel-cell-power-generation plant 
concerning this embodiment is explained first. That is, as shown in drawing 3 . the point that the 
voltage detection circuits 20 are connected in parallel in addition to the inverter 16 and the 
dummy resistor 17 which were connected via the inverter switch 18 and the dummy resistor 
switch 19 between the anode 2 and the cathode 3, respectively is the same as that of said 1st 
embodiment. And in the ac output line of the inverter 16. The electric power system 21 within a 
station which supplies a part of fuel cell output, and the external load system of 22 lines which 
supplies a fuel cell output outside are connected to electric power within a station in parallel, 
Respectively, the point connected via the within-a-station electric-power-system switch 23 and 
the external load system switch 24 so that opening and closing are possible is the same as that 
of said 1st embodiment. 

[0065]On the other hand, the temperature sensor formed in the fuel cell body 1 is limited to the 
hot spot in a lamination single cell, and is not arranged. In this embodiment, in order to measure 
the temperature of the fuel cell body 1 in macroscopic, the temperature sensor 27 is arranged at 
the arbitrary positions in the fuel cell body 1 . 

[0066]The control device 26 of this embodiment has a control facility of the same various sorts 
as said 1st embodiment. A control facility actually required of this embodiment, The battery 
temperature control facility which controls battery temperature by giving an output to the 
battery-cooling-water system 4 with the detection value of the temperature sensor 27, The 
reactant gas supply control function which controls opening and closing of the inverter opening- 
and-closing-control function which controls opening and closing of the inverter switch 18, the 
fuel-supply-cutoff valve 7, and the air supply cutoff valve 1 1 , It is a system opening-and- 
closing-control function etc. which control the external load system switch 24 and the within-a- 
station electric-power-system switch 23 which perform injection/interception to the external 
load system 22 and the electric power system 21 within a station. 

[0067](OPERATION) The operation of this embodiment which has the above composition is as 
follows. That is, when a starting command is inputted, with the shift to activation status from a 
fuel cell storage state, the control device 26 gives a temperature-up signal to the battery- 
cooling-water system 4, and carries out warming operation of the fuel cell body 1 . In this case, 
the temperature sensor 27 detects the temperature of the fuel cell body 1 continuously, and 
continues transmitting a detection value to the control device 26. 

[0068]And when the detection value from the temperature sensor 27, i.e., the temperature of the 
fuel cell body 1, reaches 150 **, the control device 26 carries out the shift to idle mode 
operation. That is, H 2 rich gas is introduced from the fuel reformer 5 to the anode 2 by the open 
operation of the fuel-supply-cutoff valve 7, and the open operation of the air supply cutoff valve 
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1 1 performs the air supply to the cathode 3 after that, the stage which detected the generated 
voltage of the fuel cell body 1 with the voltage detection circuits 20 and to which the detection 
value reached the predetermined value, for example, the stage which reached 0.8V / cell. By 
throwing in the inverter switch 18 and throwing in the within-a-station electric-power-system 
switch 23, the electric power system of 21 lines within a station is formed, and the load transfer 
to idle mode operation is completed. 

[0069]The control device 26 continues this idle mode operation and the warming operation of the 
fuel cell body 1 in parallel. And when the temperature of the fuel cell body 1 reaches 
predetermined operating temperature, for example, 1 90 **, the control device 26 throws in the 
external load system switch 24, forms the external load system of 22 lines, and carries out load- 
up control from idle mode operation. It shifts to generating operation mode in the stage which 
reached the predetermined external load value, and a series of start manipulation is completed 
[0070](EFFECT OF THE INVENTION) The effect of these above embodiments is as follows. 
Namely, although the electrode of a high potential state (more than 0.8V) generated in the start 
of start manipulation by the oxygen mixed out of the atmosphere in the cell during fuel cell 
storage shifts to a high temperature state in connection with warming operation, On the other 
hand, all the cells in a fuel cell body can be controlled in below upper limit voltage, and 0.8V / 
cell by starting idle mode operation, when the catalyst de-activation speed of advance by 
sintering reaches a still permissible temperature, i.e., 150 **. 

[0071]Comparatively in [ according to / as said 1st embodiment was described about this / this 
invention person's etc. experimental result ] the high potential state in 150 ** of low 
temperature, When the speed of advance of sintering is reduced greatly and start manipulation 
time is taken into consideration compared with about operating temperature, for example, 200 
**, it is an almost permissible range. 

[0072]As said 1st embodiment was similarly described, when idle mode operation at a 
temperature lower than 150 ** controls sintering, it is effective enough, but. According to the 
reactant gas diffusion defective phenomenon accompanying reservation of the water-vapor- 
pressure power currently actually supplied to the fuel reformer 5 from the battery-cooling-water 
system 4, and condensation of the produced water containing phosphoric acid in the cold spot of 
the fuel cell body 1. The problem of reducing the problem and battery characteristic on a plant 
operation will arise. 

[0073]Therefore, load transfer operation of the substantial fuel cell body in the fuel cell 
temperature of not less than 150 ** as shown in this embodiment, Without causing the 
characteristics degradation accompanied by poor gas diffusion, the start manipulation of the 
most reliable fuel-cell-power-generation plant that can prevent catalyst de-activation advance 
can be provided, and practicality is high. 

[00743(3) Describe below one embodiment which applied the invention 3rd given in embodiment 
Claim 4 as a 3rd embodiment. 

[0075](Elements of the Invention) In said 1st embodiment shown in drawing 1, the fuel-cell- 
power-generation plant concerning this embodiment is first characterized by the control device 
26 having the function to control the battery-cooling-water system 4 so that the temperature 
falling speed of battery-cooling-water temperature becomes [h ] in 50 ** /or less further. It is 
constituted by other portions completely like said 1st embodiment. 

[0076](OPERATION) An operation of this embodiment which has the above composition is 
explained below. That is, when a stop command is inputted, the control device 26 orders it load 
reduction operation to the minimum load of electric power within a station with the shift to a halt 
condition from a generating operation state. After the minimum load level attainment, while the 
control device 26 gives an opening signal to the external load system switch 24 and separates an 
external load system, it holds a closed signal to the within-a-station electric-power-system 
switch 23, and carries out idle mode operation by the minimum load level of only the electric 
power system 21 within a station. 

[0077]The control device 26 gives a temperature fall signal to the battery-cooling-water system 
4 based on a stop command, and in parallel to idle mode operation, as the temperature falling 
speed of cooling water maintainsh in 50 ** /or less, it carries out temperature fall operation of 
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the fuel cell body 1 . In this case, the temperature sensor 25 detects the temperature of the fuel 
cell body 1 continuously, and continues transmitting a detection value to the control device 26. 
[0078]And the detection values from the temperature sensor 25 are the range of 150-180 **, 
and the stage which reached 150 ** desirably, and the control device 26, A full-close signal is 
given to the fuel-supply-cutoff valve 7 and the air supply cutoff valve 1 1 , and fuel and air supply 
are intercepted at the same time it gives an opening signal to the within-a-station electric- 
power-system switch 23 and the inverter switch 18 and carries out fuel cell load shutdown. In 
parallel to this reactant gas supply interception control, further, the control device 26 gives an 
opening signal to the N 2 supply valves 10 and 14 of an anode inlet and a cathode inlet with an 
inactive gas supply control function, and carries out inert-gas-replacement operation by N 2 to 
the anode 2 and the cathode 3. 

[0079]Although residual voltage occurs with remains H 2 rich gas of the anode 2, and the remains 
air of the cathode 3 at this time, this residual voltage is detected by the voltage detection 
circuits 20, and is transmitted to the control device 26, and inhibitory control of cell voltage is 
carried out That is, when the detection value from the voltage detection circuits 20 exceeds a 
predetermined value, for example the control device 26 exceeds a 0.8V/cell, an injection signal is 
given to the dummy resistor switch 1 9, the circuit by the dummy resistor 1 7 is formed, it is 
consuming a cell output and control of cell voltage is carried out. By the above operation, 
although power generation stop operation of fuel cell body 1 self is completed, The control 
device 26 continues the temperature fall operation of the battery-cooling-water system 4, 
controlling so that not only the temperature falling speed under idle mode operation but the 
temperature falling speed from the power generation stop operation after an idle mode to a cell 
storage temperature maintainsh in 50 ** /or less. 

[0080]according to these above embodiments — the effect of said 1 st embodiment — in 
addition, the still more nearly following effects are acquired. That is, in idle mode operation after 
a power generation stop, and in the temperature fall operation of a series of cells proper to a 
subsequent cell storage temperature, stopping operation can be completed by restricting [h ] the 
temperature falling speed in 50 ** /or less, without causing a rapid phosphoric acid volume 
change. 

[0081]Therefore, since disclosure of phosphoric acid from the fuel cell lamination member which 
consists of porous bodies, phosphoric acid movement between members, etc. are avoidable, the 
phosphate retention balance between the fuel cell lamination members decided by the cell- 
proper design can be prevented from collapsing, and the outstanding battery life can be secured. 
[0082](4) Describe below one embodiment which applied the invention 4th given in embodiment 
Claim 7 as a 4th embodiment. 

[0083](Elements of the Invention) In said 2nd embodiment shown in drawing 3 , the fuel-cell- 
power-generation plant concerning this embodiment is first characterized by the control device 
26 having the function to control the battery-cooling-water system 4 so that the heating rate of 
battery-cooling-water temperature becomes [h ] in 50 ** /or less further. It is constituted by 
other portions completely like said 2nd embodiment. 

[0084](OPERATION) An operation of this embodiment which has the above composition is 
explained below. That is, when a starting command is inputted, with the shift to activation status 
from a fuel cell storage state, the control device 26 gives a temperature-up signal to the 
battery-cooling-water system 4, and carries out warming operation of the fuel cell body 1. In this 
case, as the heating rate of cooling water maintains the control device 26 in 50 **/h or less, it 
carries out warming operation of the fuel cell body 1. In this case, the temperature sensor 27 
detects the temperature of the fuel cell body 1 continuously, and continues transmitting a 
detection value to the control device 26. 

[0085]And when the detection value from the temperature sensor 27, i.e., the temperature of the 
fuel cell body 1, reaches 150 **, the control device 26 carries out the shift to idle mode 
operation. The control device 26 continues this idle mode operation and the warming operation 
of the cell proper 1 in parallel, Like the cell heating rate from a cell storage temperature to just 
before idle mode operation, warming operation of the battery-cooling-water system 4 is carried 
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out so that the cell heating rate under idle mode operation may satisfyh in 50 ** /or less. 
[0086]Next, when the temperature of the fuel cell body 1 reaches predetermined operating 
temperature, for example, 190 **, the control device 26 throws in the external load system 
switch 24, forms the external load system of 22 lines, and carries out load-up control from idle 
mode operation. It shifts to generating operation mode in the stage which reached the 
predetermined external load value, and a series of start manipulation is completed. 
[0087]according to these above embodiments — the effect of said 2nd embodiment — in 
addition, the still more nearly following effects are acquired. Namely, in the cell warming 
operation from the cell storage temperature after starting to just before said idle mode 
operation, and a series of cell-proper warming operation under idle mode operation, Warming 
operation can be completed by restricting the warming operation in 50 **/h or less, without 
causing a rapid phosphoric acid volume change. 

[0088]Therefore, since disclosure of phosphoric acid from the fuel cell lamination member which 
consists of porous bodies, phosphoric acid movement between members, etc. are avoidable, the 
phosphate retention balance between the fuel cell lamination members decided by the cell- 
proper design can be prevented from collapsing, and the outstanding battery life can be secured. 
[0089](5) Describe below one embodiment which applied the 5th embodiment Claim 8 and the 
invention of 14 descriptions with reference to drawing 4 as a 5th embodiment. 
[0090](Elements of the Invention) In said 2nd embodiment shown in drawing 3 . the composition 
of the fuel-cell-power-generation plant concerning this embodiment adds the composition for 
supplying a small amount of hydrogen content nitrogen further first. That is, the minute amount 
H 2 content N 2 supplying system (minute amount hydrogen containing gas feed unit) 29 containing 
4% or less of H 2 [ a little ] is connected to the entrance of the anode 2 via the H 2 content N 2 

supply valve 28 in very small quantities. It is constituted by other portions completely like said 
2nd embodiment. 

[0091](OPERATION) The operation of this embodiment which has the above composition is as 
follows. That is, when a starting command is inputted, with the shift to activation status from a 
fuel cell storage state, the control device 26 gives a temperature-up signal to the battery- 
cooling-water system 4, and carries out warming operation of the fuel cell body 1. In this case, 
the temperature sensor 27 detects the temperature of the fuel cell body 1 continuously, and 
continues transmitting a detection value to the control device 26. 

[0092]And before the temperature of the fuel cell body 1 reaches 100 **, the control device 26 
gives an opening signal to the anode minute amount H 2 content N 2 supply valve 28, and the N 2 
gas which contains 4% or less of H 2 [ a little ] to the anode 2 from the minute amount H 2 
content N 2 supplying system 29 is supplied. At this time, since cell storage hollow mind may 
have invaded, when high-concentration H 2 is supplied, the danger of explosion is in the anode 2, 
but. Since the H 2 concentration in the N 2 gas supplied to the anode 2 by this embodiment is the 
concentration below 4% or less of explosion limit, it can be operated safely. 
[0093]Supply of the N 2 gas containing 4% or less of such H £ [ a little ] reduces the potential of 
the anode 2, and observation of it is enabled by making potential of the cathode 3 into a 
pressure value. That is, since supplied H 2 sticks to the catalyst of the anode 2 even when it 
originates in the oxygen mixed out of the atmosphere in the cell during fuel cell storage and the 
anode 2 is in a high potential state (more than 0.8V). the anode 2 is reduced up to the 0V 
neighborhood which is H 2 potential. On the other hand, in a similar manner, since the cathode 3 
is in a high potential state, it is that the potential of the anode 2 fell and voltage generates it 
between the anode 2 and the cathode 3. The voltage detection circuits 20 detect this generated 
voltage, and continue transmitting a detection value to the control device 26. 
[0094]And when a generated voltage reaches more than the predetermined voltage control 
starting potential value set up beforehand, for example, a 0.7V/cell, the control device 26, An 
injection signal is given to the dummy resistor switch 1 9, the dummy resistor 1 7 is supplied, by 
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consuming mixing 0 2 in the cathode 3, voltage is reduced and cathode 3 electrode potential is 
controlled. 

[0095]according to these above embodiments — the effect of said 2nd embodiment — in 
addition, the still more nearly following effects are acquired. Namely, the electrode of a high 
potential state (more than 0.8V) generated in warming operation by the oxygen mixed out of the 
atmosphere in the cell cell during fuel cell storage, Before reaching the not less than 100 ** high 
temperature state in which catalyst de-activation advances, cathode potential can be controlled 
by reducing anode potential, and supplying the dummy resistor 17, and consuming 0 2 in the 

cathode 3 by supplying 4% or less of H 2 [ a little ] to the anode 2. Therefore, the elevated 

temperature accompanying temperature up and the catalyst de-activation which advances in the 
state of high potential can be prevented thoroughly. 

[0096](6) Describe below one embodiment which applied the 6th embodiment Claim 10 and the 
invention of 15 descriptions with reference to drawing 5 as a 6th embodiment. 
[0097](Elements of the Invention) In said 1st embodiment shown in dravying 1, the composition of 
the fuel-cell-power-generation plant used for this embodiment adds the composition for mixing a 
small amount of air in the cathode 3 side further first. That is, the cathode air supply system 31 
is connected upstream of the cathode N 2 supply valve 14 arranged at the entrance of the 

cathode 3 via the cathode aeration regulating valve 30. Here, when the cathode N 2 supply valve 
14 carries out an open operation and N 2 is supplied to the cathode 3, the cathode aeration 
regulating valve 30 is constituted so that the cathode aeration regulating valve 30 may carry out 
an open operation simultaneously with this cathode N 2 supply valve 14. The valve opening of the 
cathode aeration regulating valve 30 in this open operation is adjusted so that the 0 2 
concentration in the N 2 gas supplied to the cathode 3 may satisfy 0.005 to 0.05%, and that 

control is carried out by the control device 26. It is constituted by other portions completely like 
said 1st embodiment. 

[0098](OPERATION) The operation of this embodiment which has the above composition is as 
follows. That is, when a stop command is inputted, the control device 26 orders it load reduction 
operation to the minimum load of electric power within a station with the shift to a halt condition 
from a generating operation state. After the minimum load level attainment, the control device 26 
gives an opening signal to the external load system switch 24, and separates the external load 
system 22, and holds a closed signal to the within-a-station electric-power-system switch 23, 
and continues idle mode operation by the minimum load level of only the electric power system 
21 within a station. 

[0099]The control device 26 gives a temperature fall signal to the battery-cooling-water system 
4 simultaneously with a stop command, and carries out temperature fall operation of the fuel cell 
body 1 in parallel to idle mode operation. In this case, the temperature sensor 25 detects 
continuously the hot spot of the fuel cell body 1 under idle mode operation, and continues 
transmitting a detection value to the control device 26. 

[0100]And the detection values from the temperature sensor 25 are the range of 150-180 **, 
and the stage which reached 150 ** desirably, and the control device 26, A full-close signal is 
given to the fuel-supply-cutoff valve 7 and the air supply cutoff valve 1 1 , and fuel and air supply 
are intercepted at the same time it gives an opening signal to the within-a-station electric- 
power-system switch 23 and the inverter switch 1 8 and carries out fuel cell load shutdown. In 
parallel to this reactant gas supply interception control, further, the control device 26 gives an 
opening signal to the N £ supply valves 10 and 14 of an anode inlet and a cathode inlet with an 
inactive gas supply control function, and carries out inert-gas-replacement operation by N 2 to 
the anode 2 and the cathode 3. 

[01 01] Although residual voltage occurs with remains H 2 rich gas of the anode 2, and the remains 
air of the cathode 3 at this time, this residual voltage is detected by the voltage detection 
circuits 20, and is transmitted to the control device 26, and inhibitory control of cell voltage is 
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carried out. That is, when the detection value from the voltage detection circuits 20 exceeds a 
predetermined value, for example a 0.8V/cell is exceeded, the control device 26 gives an 
injection signal to the dummy resistor switch 19, forms the circuit by the dummy resistor 17, is 
consuming a cell output and controls cell voltage. 

[0102]When carrying out the open operation of the cathode N 2 supply valve 14 as mentioned 
above and supplying N 2 to the cathode 3 in this embodiment, the control device 26, In order that 
the open operation also of the cathode aeration regulating valve 30 may be carried out and it 
may control the valve opening simultaneously with the cathode N 2 supply valve 14, N 2 which 
contains 0.005 to 0.05% of 0 2 in the cathode 3 from the cathode air supply system 31 is 

supplied. Thus, the electrode potential of the cathode 3 maintains the range of 0.3-0.8V certainly 
by supplying 0 2 of 0.005 to 0.05% of concentration. 

[0103]By the above operation, although power generation stop operation of fuel cell body 1 self 
is completed, the control device 26 continues the temperature fall operation of the fuel cell body 
1 to a cell storage temperature. 

[0104]according to these above embodiments — the effect of said 1st embodiment — in 
addition, the still more nearly following effects are acquired. That is, since a small amount of 
oxygen is contained in inactive gas where inert-gas-replacement operation by the inactive gas 
accompanying stopping operation is carried out, electrode potential is maintained by the 
potential state which is balancing the minute amount oxygen. 

[01 05]Drawing__6 shows the relation of the 0 2 concentration and electrode potential for which 
this invention person etc. asked by experiment. As shown in draw ing 6. the relation between 0 2 
concentration and electrode potential changes with catalyst presentations (this is determined 
with the mixed potential of the precious metals and carbon which are catalyst presentations). On 
the other hand, as mentioned above, drawing 8 shows the electrode potential after stopping 
operation, and the relation of the amount of sag accompanying the stopping operation. 
[0106]Also in about various catalyst presentations, the electrode potential in 0.001 to 0.1% of an 
oxygen density shows 0.3-0.8V, and it is clearer than the graph of these drawin g 6 and drawing 8 
that this potential range's sag accompanying stopping operation can be controlled. That is, when 
electrode potential exceeds 0.8V. In order that sintering of a catalyst may accelerate, cause the 
sag accompanying stopping operation, and when electrode potential is less than 0.3V, on the 
other hand, The catalyst precious metals which dissolved by sintering re-deposit, catalytic 
activity area decreases the active site of a catalyst to a wrap sake, and it is thought that the 
sag accompanying stopping operation is caused. 

[0107]Therefore, after a power generation stop, when the oxygen density in inactive gas is 0.001 
to 0.1%, electrode potential can be held to 0.3-0.8V, and a catalyst de-activation phenomenon 
which was mentioned above can be avoided. In particular, like this embodiment, when an oxygen 
density is limited to 0.005 to 0.05%, it is not concerned with a catalyst presentation but electrode 
potential can be certainly held to 0.3-0.8V so that clearly from drawing 6 . 
[01 08] Although this embodiment makes a little 0 £ mix into N 2 for a purge of the cathode 3, it 
can acquire the same effect about an anode catalyst similarly by making a little 0 2 mix in N 2 for 
a purge of the anode 2. When a little 0 2 are made to mix in one of N 2 for a purge of the anode 2 
and the cathode 3, Although in 0 2 some time lag (about 10 min) produces the electrolyte layer 

between the anode 2 and the cathode 3 in order to carry out spreading diffusion, the dissolution 
and, two poles can hold the electrode potential which balances a little 0 2 . 

[0109](7) Other embodiment this inventions are not limited to the above embodiments. For 
example, as mentioned above, each embodiment has a clear effect, but it is possible by 
combining two or more aforementioned embodiments suitably to acquire a synergistic effect. It is 
selectable suitably in the concrete composition of each part, such as a control device, a supply 
valve, a supplying system. 
[0110] 
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[Effect of the Invention]Since the voltage of a fuel cell body can fully be controlled by carrying 
out idle mode operation of only electric power system within a station, or making a small amount 
of hydrogen and minute amount oxygen contain in the inactive gas for inert gas replacement 
according to this invention as explained above, Degradation of the catalyst at the time of start 
manipulation and stopping operation is prevented, and an outstanding fuel-cell-power-generation 
plant, and starting and the stopping method for the same which can be maintained stably can be 
provided, without reducing the battery characteristic accompanying deactivation operation. 


[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


TECHNICAL FIELD 


[Field of the Invention]This invention relates to a fuel-cell-power-generation plant which 
improved to the cell-proper rising-and-falling-temperature control, starting, and stopping timing 
in deactivation operation of a fuel cell, and a start/ stop operation method for the same. 


[Translation done.] 
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PRIOR ART 


[Description of the Prior Art]A fuel cell is a power plant which makes the hydrogen produced by 
reforming natural gas, and oxygen in the air react electrochemically, and carries out direct 
electricity generation. 

It has the feature of generation efficiency and total energy efficiency being high even when it is 
small-scale, and excelling in environmental harmony nature. 

Although this fuel cell is constituted by carrying out the plural laminates of the unit cell which 
consists of the anode and cathode of an electrode which pinch an electrolyte and this, what 
development is following most especially now is a phosphoric acid fuel cell which uses 
phosphoric acid as an electrolyte. 

[0003]An example of the fuel-cell-power-generation plant which uses such a phosphoric acid 
fuel cell is explained below according to drawing 7. First, the anode 2 in which, as for the unit cell 
of the fuel cell body 1, fuel, such as hydrogen H 2 , contacts the back. It is constituted by 
arranging the cathode 3 with which oxidizers, such as oxygen 0 2 , contact the back at the both 
sides on both sides of the matrix (not shown) which is the supporter with which phosphoric acid 
was impregnated. The anode 2 and the cathode 3 which are electrodes are created by applying 
the catalyst of platinum etc. to one side of a porous carbon plate. 

[0004]In this case, although only the anode 2 and the cathode 3 of the couple are typically 
shown in the figure, the fuel cell body 1 is constituted by laminating actually two or more unit 
cells which consist of such the anode 2 and the cathode 3 by turns via the separator which is a 
gas separating plate. Between the anode 2 and a separator and between the cathode and the 
separator, the gas stream popular use slot for pouring fuel and an oxidizer which were mentioned 
above is formed. The temperature of this fuel cell body has composition controlled by the 
battery-cooling-water system 4 which supplies cooling water by the predetermined value 
[0005]The fuel reformer 5 is connected to the fuel supply route to the anode 2 in this fuel cell 
body 1. The fuel reformer 5 is a device which it has a reforming catalyst, and the natural gas 
which contains hydrocarbon in this reforming catalyst is circulated, and is reformed to 
hydeogen-rich gas by a reforming reaction. 

It has the reformer burner 6 for warming, and has the composition that natural gas is supplied via 
the fuel-supply-cutoff valve 7. 

The steam feed route 8 which supplies a steam to the natural gas feed route between the fuel- 
supply-cutoff valve 7 and the fuel reformer 5 is connected, and the anode N 2 supplying system 9 
which supplies nitrogen N 2 is connected. The anode N 2 supply valve 10 is formed in this anode 
N 2 supplying system 9. 

[0006]On the other hand, the blower 12 is connected to the oxidizer supplying system to the 
cathode 3 via the air supply cutoff valve 11. Here, the cathode N 2 supplying system 13 for 
supplying nitrogen N £ is connected to the air supply course between the air supply cutoff valve 
1 1 and the cathode 3. The cathode N 2 supply valve 14 is formed in this cathode N 2 supplying 
system 13. 
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[0007]The flueing course 15 of the anode 2 in the fuel cell body 1 and the cathode 3 is 
connected to the reformer burner 6. In this fuel-cell-power-generation plant, between two 
electrodes, it is connected in parallel and via the inverter switch 18 and the dummy resistor 
switch 1 9, the inverter 1 6 and the dummy resistor 1 7 are connected, respectively so that 
opening and closing are possible. 

[0008]The operation of the power generating plant of the above phosphoric acid fuel cells is as 
follows. First, since the fuel cell body 1 has a portion which performs a chemical reaction and 
electrochemical reaction by the inside, before starting, it is necessary [ it ] to carry out 
temperature up of the temperature of such an active zone, and to make it the allowable 
temperature range of a reaction. This temperature-up work is done by going up the circulating 
water temperature of the battery-cooling-water system which performs temperature control of a 
fuel cell body. 

[0009]Next, the mixed gas of natural gas and a steam is supplied to the fuel reformer 5, and H £ 

rich gas is generated by the steam reforming reaction. This H 2 rich gas is supplied to the anode 

2. On the other hand, the air compressed by the blower 12 is supplied to the cathode 3. And the 
H 2 rich gas supplied to the anode 2 in this way and the compressed air supplied to the cathode 3 

react electrochemically, and air, water, and heat are generated. The gas discharged from the 
anode 2 and the cathode 3 is supplied to the reformer burner 6 via the flueing course 15, and is 
emitted after combustion and into the atmosphere. 

[0010]Since H 2 rich gas of the anode 2 and the air of the cathode 3 which were supplied during 

generating operation remain in power generation stop operation, respectively, By supplying 
nitrogen N 2 which is inactive gas, purge operation which drives out remains H 2 rich gas and 

remains air is performed. That is, according to power generation stop instructions, the fuel- 
supply-cutoff valve 7 and the air supply cutoff valve 1 1 are closed, and the air supply by the side 
of H 2 rich gas by the side of an anode and a cathode is intercepted. It can come, simultaneously 

the anode N 2 supply valve 10 and the cathode supply valve 14 are opened, and nitrogen N 2 is 

supplied to an anode and the cathode 3. Then, H 2 rich gas and air which remained to the anode 2 

and the cathode 3 are driven out by nitrogen N 2 . 

[001 1]By the way, in the above phosphoric acid fuel cells, If the cell voltage per unit cell is 
maintained more than 0.8V by a high temperature state, it will be known that elution or the 
sintering phenomenon in which it becomes big and rough and activity area decreases will occur 
in the precious metal catalyst of an electrode surface, and such a sintering phenomenon will 
reduce a battery characteristic. When the polarity inversion phenomenon in which the cell 
voltage per unit cell becomes less than 0V arises, disassembly of a battery material arises and 
big damage is done to a cell. For this reason, management of cell voltage is needed not only 
under power generation but during starting and stopping operation. 

[0012]During starting and stopping operation, especially in stopping operation, the purge of 
above-mentioned remains H 2 rich gas and air is performed, and cell voltage inhibitory control is 

performed. That is, the inverter 16 changes the inverter switch 18 and the dummy resistor 
switch 19, and supplies the dummy resistor 17 in the place which was made to reduce an AC 
output according to power generation stop instructions, and was reduced even to the minute 
output whose operation of the inverter 16 becomes impossible. 

[0013]The dummy resistor 17 is supplied above arbitrary voltage, for example, a 0.8V/cell, and is 
controlled to be wide opened below in a 0.5V/cell. Cell voltage is controlled by the nitrogen N 2 

purge operation to this dummy resistor 1 7, the anode 2, and the cathode 3, and management of 
the cell voltage under stop is completed. 

[Translation done.] 
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EFFECT OF THE INVENTION 


(EFFECT OF THE INVENTION) The effect of these above embodiments is as follows. Namely, as 
for the fuel cell body 1 , after interception operation of the external load system 22 
accompanying a stop command can manage all lamination single cells to the predetermined value 
below a 0.8V/cell by carrying out idle mode operation. Therefore, temperature fall operation of 
the fuel cell body 1 can be carried out good, without the catalyst de-activation by sintering 
advancing. Although idle mode operation is suspended and de facto battery operation stopping 
operation is carried out in the stage which the hot spot temperature of the fuel cell body 1 
lowered to 150-180 **, In the inert gas replacement by N 2 in this case, and the macroscopic 
voltage control operation by the dummy resistor 1 7. Since fuel cell body temperature has already 
fallen to a predetermined temperature even if the phenomenon of deviating from the 
predetermined value more than a 0.8V/cell to a part of lamination single cell occurs, the advance 
grade of the catalyst de-activation by sintering is blunt, and is a permissible grade. 
[0060] Here, dravying 2 is a graph which shows a relation with the catalyst surface product 
phenomenon ratio showing the battery temperature (catalyst temperature) for which this 
invention person etc. asked by experiment, and the grade of sintering. 
Conditions are electrode potential:0.9V and potential retention time:1h. 

As shown in this drawing 2 t the catalyst surface product reduction ratio accompanying sintering 
is reducing low temperature greatly, and when stopping operation time is taken into 
consideration, the catalyst surface product reduction ratio at 150 **, i.e., the speed of advance 
of sintering, is in the almost permissible range. 

[0061]When the stopping operation in the temperature in which the hot spot of the fuel cell body 
1 is lower than 150 ** controls sintering, it is effective enough, but. Reservation of the water- 
vapor-pressure power currently actually supplied to the fuel reformer 5 from the battery- 
cooling-water system 4, According to and the reactant gas diffusion defective phenomenon (the 
phosphoric acid condensed in the low temperature region blockades the reactant gas circulation 
way of an electrode, and checks the electrochemical reaction of a cell) accompanying 
condensation of the produced water containing phosphoric acid in the cold spot of the fuel cell 
body 1. The problem of reducing the problem and battery characteristic on a plant operation will 
arise. 

[0062]Therefore, the hot spot temperature of 150-180 ** of this embodiment and load shutdown 
operation of the substantial fuel cell body especially in 150 **, The stopping operation of the 
most reliable fuel-cell-power-generation plant that can prevent catalyst de-activation advance 
can be provided without causing the characteristics degradation accompanied by poor gas 
diffusion. 

Practicality is high. 

[0063](2) Describe below one embodiment which applied the 2nd embodiment Claim 6 and the 
invention of 13 descriptions with reference to drawing 3 as a 2nd embodiment. 
[0064](Elements of the Invention) Composition of a fuel-cell-power-generation plant concerning 
this embodiment is explained first. That is, as shown in drawing 3 , a point that the voltage 
detection circuits 20 are connected in parallel in addition to the inverter 16 and the dummy 
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resistor 1 7 which were connected via the inverter switch 1 8 and the dummy resistor switch 1 9 
between the anode 2 and the cathode 3, respectively is the same as that of said 1 st 
embodiment. And in an ac output line of the inverter 16. The electric power system 21 within a 
station which supplies a part of fuel cell output, and an external load system of 22 lines which 
supplies a fuel cell output outside are connected to electric power within a station in parallel, 
Respectively, a point connected via the within-a-station electric-power-system switch 23 and 
the external load system switch 24 so that opening and closing are possible is the same as that 
of said 1st embodiment. 

[0065]On the other hand, a temperature sensor formed in the fuel cell body 1 is limited to a hot 
spot in a lamination single cell, and is not arranged. In this embodiment, in order to measure 
temperature of the fuel cell body 1 in macroscopic, the temperature sensor 27 is arranged at 
arbitrary positions in the fuel cell body 1 . 

[0066]The control device 26 of this embodiment has a control facility of the same various sorts 
as said 1st embodiment. A control facility actually required of this embodiment, The battery 
temperature control facility which controls battery temperature by giving an output to the 
battery-cooling-water system 4 with the detection value of the temperature sensor 27, The 
reactant gas supply control function which controls opening and closing of the inverter opening- 
and-closing-control function which controls opening and closing of the inverter switch 18, the 
fuel-supply-cutoff valve 7, and the air supply cutoff valve 1 1, It is a system opening-and- 
closing-control function etc. which control the external load system switch 24 and the within-a- 
station electric-power-system switch 23 which perform injection/interception to the external 
load system 22 and the electric power system 21 within a station. 


[Translation done.] 
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TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] However, in the above phosphoric acid fuel cell power 
generating plants, there is a problem that a catalyst deteriorates at the time of the stopping 
operation and start manipulation, and a battery characteristic falls. This point is explained below. 
[0015]First, in the stopping operation of a phosphoric acid fuel cell power generating plant, When 
supplying inactive gas and carrying out inert gas replacement of H 2 rich gas of the anode 2 and 
the air of the cathode 3 which were supplied during generating operation, the time delays of 
substitution differ between single cells, and at least one single cell changes with positions in the 
principal surface. Therefore, it receives that single cell voltage falls promptly in such a portion in 
the small single cell of substitution delay, or a single cell, In such a portion in the large single cell 
of substitution delay, or a single cell, since it takes time for the Electrochemistry Sub-Division 
energy of H 2 rich gas and air which is remains reactant gas to be absorbed by the dummy 
resistor 1 7, the fall of single cell voltage also takes time. That is, in such a portion in the large 
single cell of substitution delay, or a single cell, high generating potential, for example, more than 
0.8V, will be exposed inside until the Electrochemistry Sub-Division energy of rich gas and air is 
absorbed by the dummy resistor 17. 

[0016]In this case, in the conventional stopping method, since inert gas replacement is carried 
out at the same time it intercepts the current under operation near the operating temperature of 
200 **, the electrode catalyst layer of the large single cell of substitution delay will be exposed 
to the elevated temperature (near 200 **) and high potential (more than the 0.8V/cell) near 
operating temperature. 

[0017]Since elution or what is called a sintering phenomenon made big and rough occurs in a 
precious metal catalyst as it mentioned above, when the electrode catalyst layer was exposed to 
an elevated temperature and high potential in this way, whenever the effective reaction surface 
product of an electrode catalyst is shutdown, it will decrease gradually, and degradation of an 
electrode catalyst will be promoted. As a result, the fall of the voltage-current characteristic 
which is the output characteristics at the time of generating operation is promoted, and the 
situation of having an adverse effect on the life of a fuel cell occurs. Since the dummy resistor 
1 7 looks at a laminated fuel cell macroscopically and resistance is decided, it does not come to 
control the rise of the single cell voltage which remains locally in many cases. 
[0018]In the start manipulation of a phosphoric acid fuel cell plant on the other hand, When 0 2 in 
the atmosphere carries out diffusion invasion into the anode 2 and the cathode 3 and sticks to 
the catalyst of the anode 2 and the cathode 3 via the flueing course 15 during the storage after 
a fuel cell stop, it will be maintained by the high potential beyond the predetermined value of 
more than 0.8V, for example. 

[0019]Since high potential (>0.8V/cell) will be maintained by a high temperature state if 
temperature up accompanying start manipulation is performed in this state, the sintering 
phenomenon of a catalyst advances and it leads to the fall of a battery characteristic by 
catalytic activity area reduction. In this case, since almost comparable 0 2 concentration is 
stagnating during start manipulation at the anode 2 and the cathode 3, the anode 2 and the 
cathode 3 are held at the same high potential. Since the cell voltage which is both potential 
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difference has satisfied the predetermined pressure value seemingly, dummy resistor 1 7 feed 
control which is voltage control operation is not carried out. 

[0020]On the other hand, if according to artificers' experiment the electrode potential under 
deactivation operation separates from the range of 0.3V to 0.8V as shown in drawing 8 , cell 
voltage falls with the deactivation operation, and the result that the performance of a fuel cell 
falls is obtained. From this, also during deactivation operation, an electrode cell makes 0.3V 
minimum potential, and makes the meantime the tolerance level of electrode potential by making 
C8V into maximum potential. By however, macro target control which detects the voltage of the 
present inert-gas-replacement method and the whole fuel cell body, and supplies / opens a 
dummy resistor when it sees in micro in connection with the time lag of inerting, as mentioned 
above. It is very difficult a single cell or to satisfy not only maximum potential but minimum 
potential locally. 

[0021]In the temperature up and temperature fall operation at the time of deactivation, when the 
temperature change is early, By disclosure of phosphoric acid from the fuel cell lamination 
member which consists of porous bodies when the phosphoric acid volume in a fuel cell body 
changes suddenly, or phosphoric acid movement between members. We lose the phosphate 
retention balance between the fuel cell lamination members decided by the cell-proper design, 
and are anxious also about the phenomenon which has an adverse effect on a battery life. 
[0022]this invention is proposed in order to solve the problem of the above conventional 
technologies, and it comes out The purpose is to provide an outstanding fuel-cell-power- 
generation plant which can be maintained stably, and a start/stop operation method for the 
same, without preventing degradation of the catalyst at the time or the time of stopping 
operation, and reducing a battery characteristic. 


[Translation done.] 
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MEANS 


[Means for Solving the Problem]In order to attain the above-mentioned purpose, the invention 
according to claim 1, A fuel cell body which carries out the plural laminates of the unit cell which 
consists of a fuel electrode and an oxidizing agent pole, A fuel reformer and an oxidizer feed unit 
which supply fuel and an oxidizer to this fuel cell body, respectively, A cell cooling system which 
controls temperature of a fuel cell body, and an inverter unit connected to an outgoing end of a 
fuel cell body, In a start/stop operation method of a fuel-cell-power-generation plant provided 
with an external load system switch which connects an external load system with this inverter 
unit, At the time of one at the time of start manipulation of a fuel-cell-power-generation plant, 
and stopping operation of operations, it is characterized by having a step which carries out idle 
mode operation. Here, while idle mode operation makes said external load system switch an 
opened state, it is supplying an output of said fuel cell body only to electric power system of a 
fuel-cell-power-generation plant within a station, and it is operated by the minimum load 
equivalent to load of only electric power system within a station. 

[0024]A fuel cell body in which the invention according to claim 1 1 carries out the plural 
laminates of the unit cell which consists of a fuel electrode and an oxidizing agent pole, A fuel 
reformer and an oxidizer feed unit which supply fuel and an oxidizer to this fuel cell body, 
respectively, In a fuel-cell-power-generation plant provided with an external load system switch 
which connects an external load system with a cell cooling system which controls temperature 
of a fuel cell body, an inverter unit connected to an outgoing end of a fuel cell body, and this 
inverter unit, It is a fuel-cell-power-generation plant provided with a control means for enforcing 
a method according to claim 1. 

[0025]In an invention of above Claim 1 and 1 1 descriptions. By carrying out idle mode operation 
after a generating operation stop or before a generating operation start by external load and the 
minimum load of only an intercepted fuel cell plant power system within a station. Where all the 
cells in a fuel cell body are controlled below to upper limit voltage, for example, 0.8V / cell, 
independent control of the battery-cooling-water system can be carried out, and it can shift to 
warming operation or temperature fall operation. Interception with external load or shift to 
external load can be carried out smoothly, without resulting in catalyst de-activation, since an 
electrode catalyst layer is not exposed to an elevated temperature and high potential 
immediately after a generating operation stop or before a generating operation start this. 
[0026]The invention according to claim 2 is characterized by having the following step in a 
start/ stop operation method of the fuel-cell-power-generation plant according to claim 1 at the 
time of stopping operation of a fuel-cell-power-generation plant. Namely, a step which controls 
generating load based on a stop command, and is reduced to said minimum load, In parallel to a 
step which opens said external load system switch wide, and carries out said idle mode operation 
after said minimum load attainment, and a step which carries out said idle mode operation, it has 
a step which controls said cell cooling system and carries out temperature fall operation of said 
fuel cell body. When said fuel cell body temperature lowers the temperature to idle mode 
shutdown temperature set up lower than operating temperature, In parallel to a step which 
suspends said idle mode operation, and a step which suspends said idle mode operation, it has a 
step which carries out inert-gas-replacement operation and main part stopping operation 
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including residual voltage control operation. Here, said inert-gas-replacement operation is 
operation of supplying inactive gas to a fuel cell body, and driving out residual gas at the same 
time it intercepts supply of reforming fuel from said fuel reformer and said oxidizer feed unit to 
said fuel cell body, and an oxidizer. Said residual voltage control operation is operation which 
controls residual voltage by supplying a dummy resistor between a fuel electrode of said fuel cell 
body, and an oxidizing agent pole. 

[0027]In the fuel-cell-power-generation plant according to claim 1 1, an inert gas feeder which 
supplies inactive gas to said fuel cell body is formed, and the invention according to claim 12. It 
is a fuel-cell-power-generation plant having provided a dummy resistor connectable between a 
fuel electrode of said fuel cell body, and an oxidizing agent pole, and said control means's having 
used these inert gas feeders and dummy resistors, and constituting a method according to claim 
2 feasible. 

[0028]In an invention of above Claim 2 and 12 descriptions. By carrying out idle mode operation 
after a generating operation stop by external load and the minimum load of only an intercepted 
fuel cell plant power system within a station. Where all the cells in a fuel cell body are controlled 
below to upper limit voltage, for example, 0.8V / cell, independent control of the battery-cooling- 
water system can be carried out, and temperature fall operation can be carried out. And when 
cell-proper temperature lowers the temperature to prescribed temperature lower than operating 
temperature, idle mode operation can be suspended, while intercepting supply of fuel and an 
oxidizer, inert-gas-replacement operation by inactive gas can be started, and stopping operation 
which controls residual voltage can be carried out by supplying a dummy resistor. From this, 
while fuel cell body temperature under idle mode operation is maintained by elevated 
temperature, all the single cell voltage becomes possible [ satisfying an acceptable value ]. Since 
cell-proper temperature is already lower than operating temperature a single cell or even when 
voltage more than upper limit voltage occurs locally, degradation of a catalyst can be controlled 
by residual voltage control operation by injection of a dummy resistor at the time of stopping 
operation after idle mode operation. 

[0029]The invention according to claim 3 is characterized by being temperature when said idle 
mode shutdown temperature reaches a range whose maximum temperature inside said fuel cell 
body is 150-180 ** in a start/stop operation method of the fuel-cell-power-generation plant 
according to claim 1 . 

[0030]At the above inventions according to claim 3, after a generating operation stop, by 
carrying out idle mode operation, where all the cells in a fuel cell body are controlled below to 
upper limit voltage, for example, 0.8V / cell, independent control of the battery-cooling-water 
system can be carried out, and temperature fall operation can be carried out. And when a cell 
maximum temperature lowers the temperature even at 150-180 **, idle mode operation can be 
suspended, while intercepting supply fuel and an oxidizer, inert-gas-replacement operation by 
inactive gas can be started, and stopping operation which controls residual voltage can be 
carried out by supplying a dummy resistor. From this, while fuel cell body temperature under idle 
mode operation is maintained by elevated temperature, all the single cell voltage becomes 
possible [ satisfying an acceptable value ]. Since a maximum temperature of a cell proper is 
already reduced to 150-180 ** of temperature ranges which can fully control degradation speed 
of a catalyst a single cell or even when voltage more than upper limit voltage occurs locally, By 
residual voltage control operation by injection of a dummy resistor at the time of stopping 
operation after idle mode operation, catalyst de-activation accompanying stopping operation can 
fully be controlled. 

[0031]In a start/stop operation method of the fuel-cell-power-generation plant according to 
claim 2, the invention according to claim 4 in a step which carries out temperature fall operation 
of said fuel cell body, It is characterized by controlling said cell cooling system so that a cell 
temperature falling speed under said idle mode operation and a cell temperature falling speed of 
a to [ from said main part stopping operation after idle mode operation / a cell storage 
temperature ] may be maintained in 50 **/h or less. 

[0032]In the above inventions according to claim 4, in idle mode operation after a power 
generation stop, and in temperature fall operation of a series of cells proper to a subsequent cell 
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storage temperature, since the temperature falling speed was restricted [h ] in 50 ** /or less, 
stopping operation can be completed, without causing a rapid phosphoric acid volume change. 
Since disclosure of phosphoric acid from a fuel cell lamination member which consists of porous 
bodies, phosphoric acid movement between members, etc. are avoidable, phosphate retention 
balance between fuel cell lamination members decided by cell-proper design can be prevented 
from collapsing, and an outstanding battery life can be secured from this. 
[0033]The invention according to claim 5 is characterized by having the following step in a 
start/stop operation method of the fuel-cell-power-generation plant according to claim 1 at the 
time of start manipulation of a fuel-cell-power-generation plant. Namely, when said fuel cell body 
temperature carries out temperature up to a step which controls said cell cooling system based 
on a starting command, and carries out warming operation of said fuel cell body to idle mode 
start-up temperature set up lower than operating temperature, It has a step which supplies 
reforming fuel and an oxidizer from said reformer and said oxidizer feed unit to said fuel cell 
body, respectively, and carries out said idle mode operation. When said fuel cell body 
temperature reaches operating temperature, said external load system switch is thrown in and it 
has a step which carries out external start manipulation which outputs electric power to said 
external load system. 

[0034]The invention according to claim 13 is a fuel-cell-power-generation plant, wherein said 
control means is constituted feasible in a method according to claim 5 in the fuel-cell-power- 
generation plant according to claim 1 1 . 

[0035]In an invention of above Claim 5 and 13 descriptions. By starting idle mode operation at a 
temperature lower than operating temperature, before exposing an electrode of a high potential 
state (more than 0.8V) generated during fuel cell storage by oxygen mixed out of the atmosphere 
in a cell to a high temperature state in which catalyst de-activation advances. All the cells in a 
fuel cell body can be controlled below to upper limit voltage, for example, 0.8V / cell. From this, 
degradation of a catalyst can be controlled compared with a case where it is exposed to a high 
potential state, to operating temperature. 

[0036]The invention according to claim 6 is characterized by said idle mode start-up 
temperature being the temperature of not less than 150 ** in a start/stop operation method of 
the fuel-cell-power-generation plant according to claim 5. 

[0037]An electrode of a high potential state (more than 0.8V) generated during fuel cell storage 
in the above inventions according to claim 6 by oxygen mixed out of the atmosphere in a cell, 
Before exposing to a high temperature state in which catalyst de-activation advances, all the 
cells in a fuel cell body can be controlled below to upper limit voltage, for example, 0.8V / cell, 
because catalyst de-activation speed starts idle mode operation in a stage which reached 
temperature of 150 ** which is not yet accelerated. From this, catalyst de-activation 
accompanying start manipulation can fully be controlled. 

[0038]In a start/stop operation method of the fuel-cell-power-generation plant according to 
claim 5, the invention according to claim 7 in a step which carries out warming operation of said 
fuel cell body, It is characterized by controlling said cell cooling system so that a cell heating 
rate from a cell storage temperature to just before said idle mode operation and a cell heating 
rate under idle mode operation may be maintained in 50 **/h or less. 

[0039]In cell-proper warming operation of a series under cell warming operation from a cell 
storage temperature after starting to just before said idle mode operation, and idle mode 
operation in the above inventions according to claim 7, Since the warming operation was 
restricted in 50 **/h or less, warming operation can be completed without causing a rapid 
phosphoric acid volume change. Since disclosure of phosphoric acid from a fuel cell lamination 
member which consists of porous bodies, phosphoric acid movement between members, etc. are 
avoidable, phosphate retention balance between fuel cell lamination members decided by cell- 
proper design can be prevented from collapsing, and an outstanding battery life can be secured 
from this. 

[0040]In a start/stop operation method of the fuel-cell-power-generation plant according to 
claim 5, the invention according to claim 8 in a step which carries out warming operation of said 
fuel cell body, Before fuel cell body temperature reached 100 **, when inactive gas containing 4% 
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or less of hydrogen [ a small amount of ] is supplied to a fuel electrode of a fuel cell body and 
cell voltage of said fuel cell body reaches more than voltage control starting potential set up 
beforehand, It is characterized by controlling residual voltage by supplying a dummy resistor 
between a fuel electrode of said fuel cell body, and an oxidizing agent pole. 
[0041]In the fuel-cell-power-generation plant according to claim 13, an inert gas feeder which 
supplies inactive gas to said fuel cell body is formed, and the invention according to claim 14. It 
is a fuel-cell-power-generation plant having provided a dummy resistor connectable between a 
fuel electrode of said fuel cell body, and an oxidizing agent pole, and said control means's having 
used these inert gas feeders and dummy resistors, and constituting a method according to claim 
8 feasible. 

[0042]In an invention of above Claim 8 and 14 descriptions. Before an electrode of a high 
potential state (more than 0.8V) generated by oxygen mixed out of the atmosphere in a cell 
during fuel cell storage reaches a high temperature state in which catalyst de-activation 
advances, by supplying a little H 2 to a fuel electrode. Potential of a fuel electrode can be 

reduced and potential of an oxidizing agent pole can be observed as a pressure value. And when 
it reaches more than voltage control starting potential to which a pressure value observed was 
set beforehand, potential of an oxidizing agent pole can be controlled by supplying a dummy 
resistor and consuming 0 2 in an oxidizing agent pole. From this, an elevated temperature 

accompanying temperature up and catalyst de-activation which advances in the state of high 
potential can be prevented. 

[0043]A fuel cell body in which the invention according to claim 9 carries out the plural laminates 
of the unit cell which consists of a fuel electrode and an oxidizing agent pole, A fuel reformer and 
an oxidizer feed unit which supply fuel and an oxidizer to this fuel cell body, respectively, A cell 
cooling system which controls temperature of a fuel cell body, and an inverter unit connected to 
an outgoing end of a fuel cell body, It is related with a stopping operation method of a fuel-cell- 
power-generation plant for carrying out stopping operation of a fuel-cell-power-generation plant 
provided with an external load system switch which connects an external load system with this 
inverter unit. And inert-gas-replacement operation of supplying inactive gas to a fuel cell body, 
and driving out residual gas at the same time it intercepts supply of reforming fuel from said fuel 
reformer and said oxidizer feed unit to said fuel cell body, and an oxidizer especially, In a 
stopping operation method of a fuel-cell-power-generation plant provided with a step which 
carries out main part stopping operation including residual voltage control operation which 
controls residual voltage by supplying a dummy resistor between a fuel electrode of said fuel cell 
body, and an oxidizing agent pole, It is characterized by said inactive gas of said fuel cell body 
supplied to either a fuel electrode or an oxidizing agent pole at least containing 0.1% or less of 
oxygen [ a small amount of ]. 

[0044]Afuel cell body in which the invention according to claim 15 carries out the plural 
laminates of the unit cell which consists of a fuel electrode and an oxidizing agent pole, A fuel 
reformer and an oxidizer feed unit which supply fuel and an oxidizer to this fuel cell body, 
respectively, An inert gas feeder which supplies inactive gas to a fuel cell body, and a cell cooling 
system which controls temperature of a fuel cell body, An external load system switch which 
connects an external load system with an inverter unit connected to an outgoing end of a fuel 
cell body, and this inverter unit, In a fuel-cell-power-generation plant provided with a dummy 
resistor connectable between a fuel electrode of a fuel cell body, and an oxidizing agent pole, It 
is characterized by said inactive gas of said fuel cell body supplied to either a fuel electrode or 
an oxidizing agent pole at least containing 0.1% or less of oxygen [ a small amount of ] from said 
inert gas feeder. 

[0045]In an invention of above Claim 9 and 15 descriptions, since 0.1% or less of oxygen [ a small 
amount of ] is contained in inactive gas where inert gas replacement by inactive gas is carried 
out, electrode potential will be in a potential state which is balancing the minute amount oxygen, 
i.e., the range of 0.3— 0.8V. From this, since electrode potential after stopping operation is 
manageable within suitable limits, catalyst de-activation can be controlled. 

[0046]The invention according to claim 10 is characterized by an oxygen density in said inactive 
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gas being 0.005 to 0.05% in a stopping operation method of the fuel-cell-power-generation plant 
according to claim 9. 

[0047]In the above inventions according to claim 10, where inert-gas-replacement operation by 
inactive gas is carried out, since an oxygen density in inactive gas is contained 0.001 to 0.1%, 
balanced maintenance of the electrode potential can be certainly carried out within the limits of 
0.3-0.8V. From this, since electrode potential after stopping operation is maintainable within 
suitable limits, catalyst de-activation can be controlled. 
[0048] 

[Embodiment of the Invention] Below, the embodiment of a fuel-cell-power-generation plant by 
this invention, and starting and the stopping method for the same is concretely described with 
reference to Drawings. The same numerals are given to the same member as the conventional 
technology shown in drawing 7 . and the explanation is omitted. 

[0049](1) Describe below one embodiment which applied the 1st embodiment Claim 3 and the 
invention of 12 descriptions with reference to drawing 1 as a 1st embodiment. 
[0050](Elements of the Invention) The composition of the fuel-cell-power-generation plant 
concerning this embodiment is explained first. That is, as shown in drawin g 1 , in addition to the 
inverter (inverter unit) 1 6 and the dummy resistor 1 7 which were connected via the inverter 
switch 18 and the dummy resistor switch 19, respectively, between the anode 2 and the cathode 
3, the voltage detection circuits 20 are connected in parallel. And in the ac output line of the 
inverter 16. The electric power system 21 within a station which supplies a part of fuel cell 
output, and the external load system of 22 lines which supplies a fuel cell output outside are 
connected to electric power within a station in parallel, and via the within-a-station electric- 
power-system switch 23 and the external load system switch 24, it is connected, respectively so 
that opening and closing are possible. 

[0051]The temperature sensor 25 which measures temperature to the inlet section of the 
cathode 3 of the single cell in the hot spot in the lamination single cell, for example, the 
lamination station most distant from the cold plate in a layer built cell, is arranged at the fuel cell 
body 1. In this case, the anode N 2 supplying system 9 and the cathode N 2 supplying system 13 
are connected to anode 2 entrance and cathode 3 entrance like the conventional technology 
shown in drawing 7 via the anode N 2 supply valve 10 and the cathode N 2 supply valve 14. 

[0052]A control device which has a control facility of various sorts in addition to the above 
composition 


[Translation done.] 
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OPERATION 


(OPERATION) The operation of this embodiment which has the above composition is as follows. 
That is, when a stop command is inputted, the control device 26 orders it load reduction 
operation to the minimum load of electric power within a station with shift to a halt condition 
from a generating operation state. After the minimum load level attainment, while the control 
device 26 gives an opening signal to the external load system switch 24 and separates an 
external load system, it holds a closed signal to the within-a-station electric-power-system 
switch 23, and carries out idle mode operation by the minimum load level of only the electric 
power system 21 within a station. 

[0054]In this case, since ail the lamination single cells of the fuel cell body 1 are load levels with 
which it is satisfied of below a 0.8V/cell, catalyst de-activation accompanying sintering does not 
advance. Since it can be satisfied also with sufficiently small load (current density 10 mA/sqcm 
grade) of cell voltage below 0.8V / cell if it is generally a plant of ordinary pressure operation 
voltage control below 0.8V / cell by a within-a-station electric-power-system load value can' be 
attained easily. 

[0055]The control device 26 gives a temperature fall signal to the battery-cooling-water system 
4 based on a stop command, and carries out temperature fall operation of the fuel cell body 1 in 
parallel to idle mode operation. In this case, the temperature sensor 25 detects continuously hot 
spot temperature of the fuel cell body 1 under idle mode operation, and continues transmitting a 
detection value to the control device 26. 

[0056]And the detection values from the temperature sensor 25 are the range of 1 50-1 80 ** 
which is the idle mode shutdown temperature set up lower than operating temperature and the 
stage which reached 150 ** desirably, The control device 26 gives a full-close signal to the fuel- 
supply-cutoff valve 7 and the air supply cutoff valve 1 1, and intercepts fuel and air supply at the 
same time it gives an opening signal to the within-a-station electric-power-system switch 23 
and the inverter switch 18 and carries out fuel cell load shutdown. In parallel to this reactant gas 
supply interception control, further, the control device 26 gives an opening signal to the N 2 
supply valves 10 and 14 of an anode inlet and a cathode inlet with an inactive gas supply control 
function, and carries out inert-gas-replacement operation by N 2 to the anode 2 and the cathode 
3. 

[0057]Although residual voltage occurs with remains H 2 rich gas of the anode 2, and the remains 
air of the cathode 3 at this time, this residual voltage is detected by the voltage detection 
circuits 20, and is transmitted to the control device 26, and inhibitory control of cell voltage is 
carried out. That is, when the detection value from the voltage detection circuits 20 exceeds a 
predetermined value, for example a 0.8V/cell is exceeded, the control device 26 gives an 
injection signal to the dummy resistor switch 19, forms the circuit by the dummy resistor 17, is 
consuming a cell output and controls cell voltage. 

[0058]By the above operation, power generation stop operation of fuel cell body 1 self is 
completed (although the power generation operation to the external load system 22 has already 
stopped, power generation operation of fuel cell body 1 self is completed to this timing). The 
control device 26 continues the temperature fall operation of the fuel cell body 1 to a cell 


http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i... 2010/03/31 


JP.11-067254.A [OPERATION] 
storage temperature. 


2/2 ^— i> 


[Translation done.] 


http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwvw4.i^ 2010/03/31 


JP,11-067254,A [DESCRIPTION OF DRAWINGS] 


1/2 ^— v 


* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[QtawingJjThe connection configuration figure showing the fuel-cell-power-generation plant 
concerning 1 st and 3rd embodiments by this invention. 

[Drawing 2]The graph which shows the relation of the catalyst surface reduction ratio and 
catalyst temperature accompanying sintering of a fuel cell catalyst. 

[Drawing 3]The connection configuration figure showing the fuel-cell-power-generation plant 
concerning 2nd and 4th embodiments by this invention. 

[Drawing 4]The connection configuration figure showing the fuel-cell-power-generation plant 
concerning a 5th embodiment by this invention. 

[Drawing 5] The connection configuration figure showing the fuel-cell-power-generation plant 
concerning a 6th embodiment by this invention. 

[Drawing 6jThe graph which shows the relation between 0 2 concentration and electrode 
potential. 

[DrawM JlThe connection configuration figure showing an example of the conventional 
phosphoric acid fuel cell power generating plant. 

[Drawing 8]The graph which shows the electrode potential under deactivation operation, and the 
relation of the amount of sag accompanying deactivation operation. 
[Description of Notations] 

1 — Fuel cell body 

2 — Anode 

3 — Cathode 

4 — Battery-cooling-water system 

5 — Fuel reformer 

6 — Reformer burner 

7 — Fuel-supply-cutoff valve 

8 — Steam feed route 

9 — Anode N 2 supplying system 

10 — Anode N 2 supply valve 

1 1 — Air supply cutoff valve 

12 — Blower 

13 — Cathode N 2 supplying system 

14 — Cathode N 2 supply valve 

1 5 — Flueing course 

16 — Inverter 

1 7 — Dummy resistor 

18 — Inverter switch 

19 — Dummy resistor switch 

20 — Voltage detection circuits 

21 — Electric power system within a station 
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22 — External load system 

23 — Within-a-station electric-power-system switch 

24 — External load system switch 
25, 27 — Temperature sensor 

26 — Control device 

28 — Minute amount H 2 content N 2 supply valve 

29 — Minute amount H 2 content N 2 supplying system 

30 — Cathode aeration regulating valve 

31 — Cathode air supply system 


[Translation done.] 
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Miar y va^- rmte&fc±i- mi l 

3 ] miter >f K/u*— KSlEffihJftftiS, 15 40 

aE«s^««b*#rt»©*i*tas^s i5o~i8 o^ois 


fifties tcS<5l ^ T fufS«ffi#£P^ «: WJ» t T mem 

6 ] miTJ K/w^e- KaMEW*&afttt, 1 

* ©«*#a3**ft' 5 o °C/ h «Tt-*ti*i*5 J: 5 fc, 
(MB«*»*P*JK*r»!l«ii-5 ^ i *r««ii-«BI*a 5 

mm^mnmmmm^y > h vim • #±*ffcm 
Mmm*mE.it^ i o o°azmmirz>&,m^ 4%^ 

m^nm&.JiK^i^m^x\ mmfmmzyftomn 
m t m&m t <r> m ^ ? % -w^ * s a-*- t? »g 


(3) 


«pBB¥ 11-67254 


3 

w#5io] mtttmvE#x%><DMmmmi)K o. 

O0 5-O. 0 5%-e*5^t*:«ftti:i-5fl|*3l9E 
I«fii«r7 y h Off jUiffcWfe. 

[»#fi 1 1 ] jK»c«i t vmmmfr & * « 

ft J: tJ^Bftf b^^S fc , *R)S«?ft*#©?fi«SrftiJ»+ 
a«ft?HP*ffifc, J»»«»**(Offl*«B^SaK*^5 
iffS3E*»*fc, roit*«lft8Bi:^«*ffir»ttt» 10 

/we- K3HE*r5t»'sriBJc«^S^r fc £#mfc1-£> 

fluE«S»«?&*ft:ffl**Sff jft^j: WLfeiSflttT 
HuE#*«fe»fm. frE*R»afi:KK«*5J:t/BaEK{l2 

»{k»J«^ ©Mf-SfrE^ ^ HfittSrKAl- 5 c fc -eae 
imxm 1 3 ] wtmm^mt* 

4 K/we-K5itelll*6fflA*"X»#aLfc^jST?, 8&E# so 


r ^ K/we-K»E*:*llllU 
E^A#^«fillBKISS:SAt, ffiE0*Sfcflii5**fc~« 
rfcfr^fc1-3tt#«l lEWfW^t7'7y 

bo 

jftttfi fc Kf^SSoM tSNK RrtBft ^ * HfiffiasRij- 6 
ft, 

HuEfMW^afi, 

EJ»^*»*ft^«fE#ffl»f^fl*^^^T, 

^fi-mm^wug^ i o o^^pja-f-saw^^^ * ^ 
«rE»***^^^«»*tt*»e>H«E»*o* 

r, 

« fc IMb*J«fc ©BBltiftE^ 5 HfiffifcKAI-S ztx 

33 «t ^K{b*j«»ss« fc , *»m»*fric^jstt^ * 
ay®i-5mm^si^^fc> mwnmzftvmfimzmigt 

Sjft5ifcfc*ifc3*llfc, r^E^fiil^^MM 
*MI fc iWfc#JS fc COM fcSJi* «T«ft ^ 5 ~ffin£€x., 

-r^^ffifttftf^t. »E«t»m»**©m*»fc«rE^ 

ffiE^fitt^^«3^«^ b^E«»*^*fr < 
fctm^1l^fc^K{^J^Ofc^b^^^(c^^tL5 

fc i-6»4mm^m7°y y h 0 

[0 0 0 1] 


(4) 


mmW-l 1 -6 7 2 5 4 


[0 0 0 2] 

^54*«**i-S. 2toa>*«Hft««iti:, WMtfciift* 
[0003] roil 5 ft y y»I!«W«»£ffifi3 LfcflK 

[0004] roi^ m*Px\*-tt<0T / — V 2 t$ 
^£ 5 ftr K2 k% y- k 3 ^bft5W&mfe^# 

tstv—* y<oma±. m^Ltcx *> ftm&^wtitMi 
fai~it}b<Dtfxffimmm&tej&£*ix^z>o ft&\ 

[0 0 0 5] r 1 C^oit 5 7 / - K 2 ^ 

3 0 5 tt, afeWttjBCSr*^, doafcKftM* 

^hin 2 *«ae^sry-KN2 ftft»tt9#£ 
^£h/tv^ 0 rory-KNz «t*&^«E9^ii. ry 

[0006] * y- k 3 ^0iWfcai«tt*iKfc 

T^5 0 rrt\ £ftflt#&it»r#i l ^#y-F3^o 

-KN2 3#S*S*tTV*5 0 ^©*y-K 

N 2 1 3 fctt, # y- KNz 1 4 j&SRJt 


6 

[0 0 0 7] 4fc, «S3|S|-«ft*ft:itC*5tt5ry-K2 

*5J:tf* y^K 3 (D^WSCgKl 511, as***— *■ 

[0008] £x±.(dx b ft y ^mmm&nmommyy 

[0 0 0 9] 5 fc^fctf* £zK?Sft 

t #ttii&s*K *i^sfKiaot, h 

20 l 2icj:otJEJIiS^fcS**tt»Sii«o *LT, - 
oJ:5^ry-K2(e:tt*&SttfeH2 Syf^fc^V 
- K3Ki^S^fcffiSIBS«fc*««ft^ft5^RJ6L 

uf^7 y-K 3 d^SfffiStbS^ ft, #*4#ftS&i 5 

[ooio] »mffJtaM^^*5v^rtt, 
^t-^^^r/-K2cDH2 y ^^^*5j;^y 
-K3wffift***i^nawu-cv^fc«), ^tt^fx 

so T?fc5£*Nz Srtt*&t-Sri^«tQ, ^®H 2 y>y^ 

^fttt*&aj9f# 1 1 &m^x, ry - k«^©h 2 y ? 

f-^^J:^y-Kfl|^©ffift©^Srj(t»f1-5o - 
^v^iwi^, T/-KN2 «&#l 0*5J;^ y-K« 

ji&#i4Sris#, ry-K*5«t^*y-K3t^*N2 

Sr^-TSo ry-K2*sJ:^y-K3{ca . 

gUtv^Hz y s^#*:ftJ;tf2ftas£*N2 i:J;o 

40 [0011] 1 J^±^> J: 5 ft y ^KSJ»»«?6 

^mm^f^^tti^b^x^y), ^(DXof^y^ 
jfi&fc «9 ^ftfiMtffid s o vot t ft *teffigL&#£ i^^ 
^x^ 0 c^fc^, ^m*^ t 9-enft<> mwi-w± 

so [ o o l 2 ] S fe«^ iB» ■ #±*f^f , WfcttJhftfls 


[0013] ^*H£*ii 7^ WitfO. 
8 v/-fe/i/£l±"eSAS4x, o. 5 v/-fe^KT"CBStt 
#tt5J:5^ftilWStt«o r<B^SHStt;i 7 try- 10 
K 2*3 K3 fc*hT6ft*Na /^^JlfcfPicJ; 

[0 0 14] 

[*WiW<!fifcLJ:5i:i-Siail Lj5»L*jW&, «±t^ 

[0015] tt, y v^Mwmm^m^^ 20 

Hz y yf^f^fcJ:^I©I^^^/^-^\ ^ 

o. 8va±(cs?>Sii5rfcicft5. 

[0 0 16] r<D»e\ ^O^Ih^{C^3V^Tfl, 

kMMitt (0. 8V/t;H^±) lcS&Sit«it^ft 40 
[0 0 17] «ffi*fejKJl^r«0J:5tii, WiiJ&»oiB«ffi 

ics&stbst, mftL,tc£5K s *&Mtm»mmib 
*«^**"r* 0 *fcy$Hs«;i 7»aji«».mtt«r 


4#Hspi 1 -6 7 2 5 4 

8 

«"i-**-t/u«BEcD±#4r»«!l1-5 ICS & ft 

mmmm^z^kKt*), o. 8v«±tv> 
[ooi9] ^(D^m^ummm^w ?^m^t>tin 

te\ SE^fi^mft (>o. 8v/t^) *Jt»S*t 

SftW^ry- K2*5j;uy; y— K3 isiaTHSft 
£>o 2 »**}»«L"Cv^fc«), r/-K2»j:u«*y 

[0020] — m«#e>©^wcj:tL«, H8^ 

o. 8V©«LH«r^Hx«i, ; ecD^Bl!]ff±^mc#v^S 
140. 3V£TK«ffi£U O. 8V*±R«ffi£L 

a, 

[0021] £ fete, fi»#±«Fio#ifi^J:i;»fi»^ 

5«»m?aa[*ffl#^fc(7) y >«0>*» % **:tt«*tni 

[0 0 2 2] *3SMfc &±-<D J: 5 ftttXftff^mfljK 
jBBftffSp^jfcaHtWF^felt 5ftBK©*ft*BJh L 

[0 0 2 3] 
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9 

[0 0 2 4] B*S1 liE«<D$SEi*, Wffi^ 

[0 0 2 5] «±<0*5ft»*3[l, HBtO«HT? 

Sc 

[0 0 2 6] »*qi2|B«W3BWtt, M*^lia«« 
y>^. Utters KA^e-K3fflB*r30lii-«^7 ! -y^ , i 


10 

[0 0 2 7] l 2|2«^3HM«> W#I i i Eft 

[0 0 2 8] RhC9£5ftfit*f 2, 1 21S*(75»^T* 
JE, 0J;tFfO. 8 V/-feyvJKT^«i*JUfe«ffi-e, tt^ 

5 D tut, m*#ias^««i^j:!?ffiv^fe«a* 

30 «m*mflS^^?aftJ;f)4><B:<4oX^5©-t?. T 

[0 0 2 9] »*«3|B«©fSW« % M*3Sl|B«OjjR 
tlOftlftUtf 15 0-18 0 ^cDlOTi^a Lfc^f^ 

[0 0 3 0] K±©i5 4»*3i3B«©3SHtftt, IB 

*ss?jgjE^i so-18 ot;ij:*T?i*aLfcWFjfliT?, r 


(7) 
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*«©*ft^t+j>t»*J-C?S*fflft«*l 5 0-1 
<0#lb»fls«F<z> ^ 5 HSfctoSA^ J: 

[0 0 3 1] »*E4E«<0f&Wf^ **«2!a*^«S 

m*h<oy >'Wtv>m&&mtmz&ftz> y >^sj^£ 

[0 0 3 3] If #5 5 E«(D»8B tt, 1 

BMfcJBSr^mfltWL-cmBT-f K/i^- KSHESrlt 
[0 0 3 4] ft jtm 1 3 ffi««DHM«, 1 1 Eft 40 

©«3ft«j6»m^^^h^*3v^, fl&EfH*P#gw*. ft 
-t^mmmmmm^yy hxh^> c 

[0 0 3 5] K±Oi5ft»3JWl5. 1 3E»©»H-C 
J^J:!3»±1"5S«ffitt1B (0. 8VJEJLL) 

0. 8 V/-fe/VHT^»flJi-5^ hftXZZ><, w*i«t so 


12 

[0 0 3 6] »5ft«6E*<&3&WB\ »*S5E«0>JR 

mnmmn77>h<Dmm-w±mittmz&^x, m 
[0037] ^i±(Dx^^m^&mn^mxn, >m 

a±1-S««6bRffi (o. sv^±) a>«ffias, 

[0 0 3 8] »#^7E*<D»Wtt, 8**«5E*tf>»S 

E^mm^fro^tBiftf^tiij^s^^y^tfi-c, n 

*: 5 0°C/ h&.Tfof&W'tZ> «t 5 K> «TE«?fe?&»»3tt 
[0 0 3 9] K±©J:5ftl»*«7E«<o»|l3"ef±, jfi 

*s it 5 y ^®mm *mktz>-ht^ztt 

[0 0 4 0] H*«8E*©ISMf±. ft*3S5E*^*R 

f*«jfi*#«ft3fts i o otjfcaiai-sHtjfc, 4%^t 

ixfc«JEaift!lg|*#«JEK±^*Lft:l»^-C, b«E«S»« 

[0041] it*! i 4e«©iim«, 1 3 mm 
ommnmmmyyyhicte^x, mmmmmm^m^ 

^<D^&xxw&mmt¥^-&fc£&®Lx > tm 

m 8 E«©*«fe«r*llt "IIBfcflia S ^fc r ^ ^r^m ^ "T 


(8) 
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[0 0 4 2] ELh«)J;5ftIMffl8, 1 4lE«W«Bt? 
ttJ:5*^i-5i««ffijRffi (0. 8V&±) ©ffi^, 

[0 0 4 3] Wjft«9B*0>#«tt, 

tt^^Kffli »^»Jffi t^n^^ -ssl^s a-t 

ft< i: t>«^*fcttSWWJS^^%bdv-*|2iflH&S 
[0 0 4 4] 19*1 1 5 K»PWi*5J:i« 

<^ . ^m»**^KW1i t MS© IB t-«Sc"prffift 

[00451 ^^9^11*99, 1 5 WM<DWMX 

ot% «ffimfitt^o»a»*^^fstfts«tt«i», 

i-ftbfe, 0. 3-0. 8VO«ffilft5 6 


14 

[0 0 4 6] «**10B«(D38Wtt, ff*«9fBic^ 

0. 0 0 5-0. 0 5%-C* 

[0 0 4 7] «±<z> X 5 ft«*® l o B(t©*B|-Ctt> 
^Fflftt^f^ <fc 5 HiJttlM^* ** S ttfetttBt?, * 
fitt#**©**i£Stf s o. ooi-o. i%^3:tvt 
10 v^ot% o. 3-0. 8 V^HSBrt^H 

0>*B«fifc4r, J>fflft|SHrtfc«l«rt-5-i*S"Cfr5© 

[0 0 4 8] 

£\ HffiS:#flaU"C*ftWlc»Mf 5o ft&> H7tc« 
20 [0049] ( 1 ) » 1 <090t<Dim 

[0 0 5 0] (*/*) £1\ *£«<^ffifc«5**** 

*f«J:5t-, ry — K2 fc^y— K3 fc^lBlcn, >f:/^ 

5-^17fcJH*.-C\ «EtftWS2 0^ilfe?lJfcSttS 

30 tvc^£ 0 ^rtt, ^fy/Wi6^M7^^ 

«**ttBgPB«2 3^3j;^aAffifS*SIBPB«2 4Sr^ 
[0 0 5 11 ll-tt, 
^fe*tllinfcttJBffi»cfc5**/w©* y- K 3 (OX 
40 S 0 rco^, ry-K2AP*3«t^y-K3AP^ 
#1 ossJ:tf*y-KN2 M#i4^ttr;-K 

N2 «|&«aS9*3i^y-KN2 «^13^i 

[0052] K±^*^{ripALr, ^SS^S'J 

V^5 0 1-ftfoib, *J»S«2 6tt, Mtyf 2 5^ 

so 1 8<Dmffl*Mmi-%j>'<-*fflmmmmm, m$m 
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*&a»f# 7 fc* j:o«s««t*&JiWT# 1 1 tommzmmi-z 

SB ESS l 9^PJH^f)JfPt5^^-®tallM*iJWIg, 

^A#^2 2*5itJ5Ffrt«**«lE2 

[0 0 5 3] W±©J:5 4«dt*#i-5**« 

ft#fi»»^4:«^i-«o ftffiaflfw^vSttSK »J«P 

[0 0 5 4] r<7>#^ «S»«ft*flci0^r<DaS^ 
ir/Wi, 0. 8 V/*fe/uaTS:«iJSi*5Affifv^</^"Cfc 

(taSSlOmA/sq. cmgS) ~Ct>> 0. 8V 
[0 0 5 5] «J»^S2 6 ft, ftutJg^^V 

[0 0 5 6] L~C> mS-fe^2 5d^^ffl«d5 % 

gtxhz i5o-i8 ox:(Dmm, m^v< ran 5 o°c 

*2 3*J«t^^-^BBB»l 8HM«#Sr^x., 

«j:t«ft«ai«»f#i i \c±mm^^^xmn^x 

»10, HCWmWT, T/— K2*3J;tf;fr 
y-K3fc#U N 2 CJ;§^^li^^It^ 0 
[0 0 5 7] 77- K2^aSH2 V y^-tfx 

*5 i V* y- K 3 ©aHraatic J: 5 jR«mBE*s*41-5 
r:©gHSmEW:«ff«U»2 0^i:oT*iaSJir 

^-5 0 "fftfcfe, SMI2 6I1 «JE«ffi»2 0^C 
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[0 0 5 8] &±.<Dmmz£ t) N »4m**#: 1 g#o 

f^wjtscfscjb uxv^s^ ig#^as«ft 

^o^^^mTtS) o ft*>\ «=ffig2 6 
Wt, t»«f i«4-c«3Rl«*# l ©ftiWff tin* 

[0 0 5 9] £Lb£> J; 5 

fflf»j«2 2<Dmm&fc&i>, mnnrnfrftinrj fas 
o. 8 v/^^xY(Dfmm^mx^^> 0 ^<otz^^ 

*S*«*{bW!frrs r. i: ft < % *m 
iiiW i ©*««f^«r Wlrt-« w £ £ 0 

hX/K^ MflftflS 150- 
1 8 O f C*TW*Lfcft»-C, T>T K/l^- K«g£# 

20 ^n^mjE^IJ^-eji, SfJi*-fe^©-»tCO. 8 V 

[0 0 6 0] rrr% H2W:, **W**MBIMcJ: 5 
tt, Sfiftfi: : 0. 9 V, nfcUftmm : 1 h*t?fc5 0 

30 jK^®a«/^JtHt±§ < ffi«LT*5 5 , l 5 o D c^^it 

s*i«sffia»>tt;, i-ftb*>. fisfv^rtomttm 
& \±, witmmm z%m>L terns mmx t 

[0 0 6 1] frib\ «IiWl^7h^7Kyh^ 

1 5 ox:xy)m^&x<D#ik&tm±s »^ v 

7k^^ 4 ^ b«»a:KK« 5 L r v n 5 *«j5EE* 
*5J:Wil»i|(*#l03-/i/K^#!; ht© 

40 (ftMlttSBISLfc y ^Kd3m«<?5SJS^^aEiiK«: 

[0 0 6 2] Ufd^ot, *jHfc«>»tB©*y 
h«a«l 5 0-1 8 0°C, Weil 5 0 , C"C©3l«Wft«l 

so [0063] (2) m2(Dmm<D^m 


(10) 
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6,i3 mmomm zmm i,±-^<D$m<o&m 

[oo6 4] *t, *aais©3Wi^*5Jift»« 
ry-F2fc*y-K3t«)iB^ >rw<- 

*MWS1 8:EJ;t^HSffiR!BJ»l 9£^LT^*i 

# 1 0>5!1fe<07eJB £ lRl«"tf & So 
[0 0 6 5] rtiCTLt, JIBSWlWffl&Rftfetb 

Tft, J: «9 n^(c»«^f$ i co?aftSr»j£i-5 20 

[0 0 6 6] Sfefc, *^JfiWi#ffi©*!l«lS«:2 6 ft, 

Styf 2 7 J; 5 4 }c ffl^f Sr 

«S»*^Bf#7^J:^^j|&it»r#i iro 

2*5J;t;&frtB^«2 i^^SA/*»«rfT5#MfS* 
ffif»)KMffi»2 4*5J:^Bffrt*^*ttBBPa«2"3Sr»Jffli 

[0 0 6 7] (fM!) K±©J:5ft«*fr*-r«*5BS 
©*««>ffffittaT^5S^TfS)So 1"ft;b*>, fiftjg^ 

J*»fc*fflU ttffl«Srffl»3Slt2 6^iSfflrU»tt5o 40 
[0 0 6 8] fLT, m&^>^2 7^e>©lftfflffi, 1* 

1 ©a«d5 1 5 oidcaiLfc* 
ki-s. mmm^mwr^7(Dmm^x^m 

»gfe«S« 5 ^feT/-K 2 ^Hz !Jyf-;tf**»A 
U ^co^s £ftttifci£Br#l l^MfcftHciBtfy- 
F 3 ^<&£«(0«*&«:fT b e £ & ^fts WilW l 
O^«ffi*«JE*ttl«2 0^T«»iL, KkttHI^BfS 
«fc9l*Lfc«Pk 0S>LtfO. 8V/ir/v^3iUfc«l© 
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MEfl«2 3feftAi-srt^J:oT, Bfrt«**il*2 1 
[0 0 6 9] ftfflSiB2 6 ft, r. cor^ F/ihe~ K3BE 

9 0°C{-pjitUfc^T\ $JMI2 6^ 
«BH»2 4SrSAU ^»*«f*»2 2 9>f^»rit 
LT, 7>f F/«-K3Bi^b©AW±#»J«iSr^liti- 

[0070] G»S) R-tw J; 5 ft***©#1»s>jgi* 

19, ^mffiWff^^a^rt^^^^bfflALfcK* 

J: 0 3»^-T 5 (0. 8VJ^±) ©Hjlft, 

y y?\zzztm£imnft&&*t*9t®'?% s 

as, i-JSfc^l 5 0 o CK$mLtcm&XT4 K^e- 
tr±R«ffi, 0. 8V/*^KT^*MM1"5-i:* s "e# 

So 

[0 0 7 1] rti^MLT, ME* 1 ©5ltfc<0#«fco 

1 5 o°c-e^^i;^ffi^^v^rft, 
®mt2 0 o'ces^jfc^-c, y ^©itfl 
<<6»U fiSHifmn«r#JiLfc»^^ 
(a £ A> if I "C S S $S H "C * S 0 

[0072] ^fc, IrIc< mjfem 1 (DMMvrm^^ 

X^tcX 5 15 0°C£ t)|£v^a~C^T>f F/v^e 
[0 0 7 3] lf:^ot, ***^*lw^i-J;5^ 

[0074] (3) msvmi&vmn 

[0 0 7 5] («A) *T> *^1S©^«!^«««S3»« 

m^m^y ^ h ft, hi Ltimmm 1 omm^m 

n^v^r, *0W8«2 6^ s&t^ 

fttfiita^ 5 0°C/h^T^4S J: 5 ^«m»»**«i5 

4*rffiMW-rs«teSr 1 ^>#i■SC:4:S^^»llt^:L•CV^S 0 ft 
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(11) 


tfemW-l 1 -6 7 2 5 4 

20 


[0 0 7 6] (ftsjfl) «±©J:5ft«rit*r*+**)t* 
fiJWffw^teiST'f K/we- K3HE«r*Jti-*, 

[0 0 7 7] »Jffll361»2 6}*. #Jh*B*t*<5V> 

KiHEfcatffLT, 3*aizkoi»«ia*5o , c/hKT 

1-5. iWtyf2 5ii Wi**ftiw 

aSSr«aWtc*fefflU «fflfi^f6iJ»36*2 6fc3IISL 

[0 0 7 8] Lt, ?^girv^2 5^^(D^Wffi^, 

i5o~i8 o°c(Dmm, m^L< wti 5 o'c^fiBtL 20 

fcmrc\ «UB£ft2 6tt. Bfrt«**ittBBBBS2 3 33 
Wifi»fSrlSlfii-5i:PI^^ »^t«#7^J:^ 

*«*&i6»f# 1 1 \z±mm*&*?Lxi&n*3j:xfi&%<o 

[0 0 7 9] Z(D^ Ty — F2©a8Hz Ui/W 30 
3\ ^©ae«JEW:»E*fcffl*2 0tc:c3:oTtftffi*^T 

SriSifc*^^. ^^-fittHPB«l 9^»Afll^«:# 

[0080] (S**) K±© J: 5 <c*SES<o»iKc £*i 
<o± 5 fett^o l-fcfc*>, »t#jt«or>r 


[0 0 8 1] Lfc^oT, #?L3tfr^e>*5*R3|sf«?lba 
[0 0 8 2] (4) f40^fi 

[0083] mm 4-#\ **»^?gii^«5*ss* 

IMS**** 5 0 °C/ h KTl-ft £ J: 5 fc«*ft*P;**Sfe 
4*»J«^5«ffi^t*-t5^i:«r#«^Lrv^5 0 * 

[0 0 8 4] (tfUfl) H±©J: 5 
^1i<otfUB*«Ti-!fcM1-£ 0 1-ftfrfe. fittffi^a* 

■%%^^xMmmftL*foiommft*mMi-z 0 z<d 

»g\ »JSP3£«2 6f± N fta*£>#iWi£as 5 o°c/h 

[0 0 8 5] ^LT, ^Si?y^2 7^e»©tftttHt, 1" 

£\ ®J«ISS«2 6^ 7^K/^-KI6-oriT^ 
m-T5 0 ft:Jb\ a»at2 6f± x :^K^-KI 

t-y K/^-K5ie^omm#^.iis^5 o°c 

[0 0 8 6] *&*MKfcW*: 1 ©»g#ijfj£0fl5» 

«*.tf 1 9 0°C^IJBL7tS#^T\ W^2 6 
^»^#*#EWWS2 4SriSAU ^S8Afflr*iR2 

[0 0 8 7] (AX) J: 5 sS*^UK^»lBfc itu 
tf, ^*2©**©«li©Sft*|;:ai*.T, SfefcHT 

ff^43^T, ^©#2&»^S:5 OlC/h^TtclBIIS-fa 
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[0 0 8 8] Lfc#o-C\ MlfW^^^WIfti 
<5 C 

[0 0 8 9] (5) SB 5 ©HS^IS 

»5©llllli©»«fcL'rBI4fr#flBLTKTK:»W 

[oo9o] ma) *-f , ***©«iB^«s«t»m 

fca6©«j**riffiSDLfct>Otf*>5 0 1"ftfc>*>* 7V-K 
2^)APCii «*H 2 **N2 tt»#2 8**l/T\ 

[0091] (fpffl) su:© x 5 &*ritt*-rs*ws 

asA*£iftfc»§\ «»m»«»^^biB»*«^© 
»frfc#V\ *"J*i5£tt2 6»1K6?&*P**tt4|c#aft 

aS-fe>"0"2 7fi, lCQjftftSriiJBIg 

[0 0 9 2] ^ LT, 1 ©fiflEdS 1 0 0 °C 

**N2 «»#2 8^IBflr#«r#*.^ ^SH 2 ^N 2 
**&^«K2 9^bT/-K2^#LX, 4%OT^»f 

2 Hz ««tt, 4%«T<0*»Pfl#?-«T£>«S 

[0 0 9 3] d©J:5 44%ttT©l*JI«>H2 *r£4>N 
2 ^ r;- K2©«fc«r<Sl*U # 

feK*^eHbTry-K2^K«tt^ffi (o. svj^ 

±) fcfc<54frg>T?tK W&SftfcHz #7V-K2<&«1 

r;-K2tt, h 2 tfi-cfcsov 

H^fe^fcfe, r / - K 2 E>*fc&sffiT Lfc r. fc x% r 
y-K2i:^y-K3 0lB^«flE^«^-rSo mrattb 
«2 0H, £<03^feSJE£8W8iU «lttitt4:ft(I»K«2 

[0 0 9 4] ^LT, ^mE^^felStfeSftfcBf*© 
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A«#£#;tT^H£ttl 7^AU #y-K3«f 

cD^Ao 2 *mt:i-%^tx\ mj±%&U£#, #y- 

[0 0 9 5] K±^J;5ft*iafc«)»llfcJ:n 

**^J:!3 3S*-r5K«tttt* (o. 8 V JELL) fDiti 
10 Sr, ttfflt^fk^Xiffl-S 1 0 o^K±<0i*aftffifcf!Ri 
1-&tu^ ry-K2^4%KT^«R*©Hz 

Ki 7^rSAL'C^y-K34 5 ^02 *il»f5ri 

[0 0 9 6] (6) %6<D%M<DMM 

[0 0 9 7] (flfcfc) l-ffl v ^ « 

mm^my 0 ^ ^ h m i ^ u^MEfg i 
*©»*t*5v^r, Sfcfc, ^y-K3fl|{c»*o^«, 
^aA-rs^fe^^srii^Ri-fcfc^^fcSo 
fe, ^y-K3<DAP^ia«L-rfc$*y— KN2 

#14©lSWt #y-K£ft«AP£#3 0«r^L 

r% #y-K£ft«AIM#3 of±, ^y-KN 2 ^ 
#i4^M*Skf^u-c^y-K3^N2 ^jf&sjxs*^ 
30 ^ rcD^y-KN 2 4 ^n^f-^y- 

aAWB8#30^HllftfH-5J:5^«^S^ , r^5 B S 
r©H*m-*5^5*y-K^aASI»#3 o 
(7>#HSft, ?t?y-K3fcft*&Six*N2 tfX$<D02 
aUE^O. 0 0 5-0. 0 5%*ridlJa'f5J:5^WlES 

[0 0 9 8] (ffffi) B±©±5 4«*t*+«^at 

^IB*«f*«5 2 2«r«JDHIU d^JJfrt BBS 
2 3JcttBBft#Sr«»L, 3frt«A*«2 lfftttf>*ffi 

[ 0 0 9 9 1 4 fc. «Jff £V 2 6 r±, #Jh»^ ^ 
«*?&***«E4fc|*aft**:*i, T^K/^-KjI 
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[0 10 0] Its 5A»fe©tftfflfitdS, 
15 0-18 0°C<£>tSB, M*L<f±l 5 OtfcilBtL 

»«*&j6»r# 1 1 {^mm^^-x.xm^xxi^n t (o 

0, l 4{^BIff-g-*r^x."C > ry-K2*5J:tf;&y— K 
3fc»U N 2 lc:J:5^«tft*f^S:^lfii-5 0 
[oioi] TV — K2<©8fcHH2 Jyf^ 

^©a«BJEfi«jEtftffi«2 o^io-ttftmstbr 

ft£ 0 1-*;b*>, SM*2 6(t «ffi4ftffi*2oa»& 

fctt*.fc#frfc, ^$HSffi(llll»l QtSAflr**:^. 

[0 10 2] *HJS^HiJc33V^r, U±.(D^ 

KNz «*#14S:HJftffLr*y-K3lC 
N 2 S-fit*&i"5BR{c x »J»36B2 6te, #y-KN 2 #t 
*&# 1 4 fc iRlfiF^* y- F^M*lAPg# 3 0 t BB»f^ 

3 l^fe^y— 0 0 5-0. 05%OO 2 ?r 

-&tfNz »Ip$n5 0 o. oo5-o. 

3^«ffi«ffitt, o. 3-0. svomm^mmzmn 

[0 10 3] H±0>*flsfc«fc!K g#o 

[oio4] &±(D£5?£*mmmm\z£ti 

[0 10 5] H6tt, *3S«#«dS5l»^<fc93ft«>feO 

# 5 m/E^T*co Hffi «:« UT v ^ § . 
[0106] cft&©Bl6 4l88<0^y:7j;!^ S^JS 

ftO. 00 1-0. l%^*5JtS«ft«tttt, *5*5J: 


a^©ttjR#IJ5fc^*5V^*Ct>0. 3-0. 
10 [0 10 7] Lfc^oT, »*#±||fc:*3V^f>5FSftt 

o. ooi-o. 

«ffi«ffi*0. 3-0. 8VtMn:i^ 
5 0 *H*o^ffi©J;5Je:, B«fift£*r0. oo 

5-0. o 5%\zmfevtcm^Kix H6a^6>«6>^4 

-0. 8Vfcfii»t*5 fl 
[0108] ft*3, *jltt<DHftBtk * y- K 3 (£>^- 

20 ry— K2<D/<— 5*J8N2 tC|S4O02 SrJiAS 

3£et3»-C#5. ftfe, 7V-K2 fc#y—F 3 

ry-K2t^y-K3Pfl{cfc§«»pKJiar02 

dSjgjSP^ «TOl*HJil*L (lOmi 

nil) PfSfctWM^Oi^sparl" 

[0 10 9] (7) tt^HttO^tt 

#s&hj±* &±<D£5tmMmmKmfe£ri%i>(Dx 

[0 110] 

[Hi] *»WfcJ:«llSl*5J:^||S3©jBfc©»»c« 
[12] WlMl^v'y^ y y^'lcff 

50 [U3] *ftmfc£zm2ft£xfim4<DmM<DteWz& 
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im4] *&mz£%mb<Dmifc<ommz&%jm9iib 
[as] *»M^jc*»6©*ii<o^ffi^«^j»3ftiia 

[16] O2 iSttStfi^Hff*:*t/77 0 

[17] «*<oy^ij^JWm»*«r7^hw--w* 

5 ■EiTi^r«^/Tt^7 7 0 10 


1 

2- 

3 • 

4 .. 

5- 
6- 
7 • 
B-- 
9- 
1 0 


11- 
12- 
13- 
1 4- 
15- 
16- 

1 7- 
18- 
19- 

2 0- 
2 1- 
2 2- 
2 3- 
2 4- 
2 5, 
2 6- 
2 8- 

2 9- 

3 0- 
3 1- 


#y-KN 2 
#y- kn 2 


2 7-l*'feyf 


»»H 2 *^TN 2 
#y-K£«iIAWS# 

*y-KS«w*&»« 


[H2] 



0.001 o.ot 




